
NOTICE: 
I 

“BEST AVAILABLE COPY” 

PORTIONS OF THE FOLLOWING 

DOCUMENT ARE ILLEGIBLE 

The Adrmnistratwe Record Staff 



2zsami TS MIS~URPTIZ 

ADMIN RECORD 

FINAL 

INTERIM REMEDIAL ACTION BENCH SCALE 
TREATABILITY STUDY REPORT 

VOLUME Iv 
LABORATORY REPORTS 
METALS ANALYSIS 

903 Pad, Mound, and 
East Trenches Areas 

(South Walnut Creek) 

Operable Umt No 2 

Enwonmental Restoration Program 

May 22, 1992 

U S DEPARTMENT OF ENERGY 
Rocky Flats Plant 
Golden, Colorado 



FINAL 

903 l%&RQI#md, a3d 
East Trendm Arrtrsl 

(So- W a h t  Creek) 

Operable Umt Na 2 

May22, 1992 

US, DEPARTMENT OF ENERGY 
Racky p.hats Raat 

I 

ADMlN RECORD 



Federal Express #9286408272 

December 27, 1990 

TMA/Norcal 
2030 Wright Avenue 
Richmond, CA 94804 

Attention: Dan Stuermer 

PUALITY CONTROL NARRA TI- 

ScoDe 

Two (2) water samples were submitted to =/Skinner and Sherman 
Laboratories, Inc. from TMA/Norcal. The samples were taken by 
Woodward-Clyde Consultants on November 14, 1990 and November 20, 1990. 
The samples were analyzed for the USEPA CLP Target Analyte List metals 
These sample were submitted under Project Number 22558, Task 500 and 
analyzed under Skinner and Sherman work order 9011176. 

Methodoloav 

The samples were prepared and analyzed in accordance with the USEPA 
Contract Laboratory Program Statement of Work 7/88, Exhibit D. The 
data is reported in accordance with CLP SOW 7/88 Exhibit B. Quality 
control requirements are specified in Exhibit E of the CLP SOW 7/88 

Discussion 

All quality control requirements were met for the samples with the 
following exceptions. 

The mercury and thallium digestion spikes were outside of the control 
limits. This may be attributed to an interference from the high 
levels of calcium in the samples. The flWfl flags and the dilutions 
required for the furnace elements also indicate a possible signal 
suppression. 

Please feel free to call David Peterson or myself if there are any 
questions concerning this data package. 

Respectfully submitted, 

TMA/SKINNER AN,D.SHERMAN LABORATORIES, INC. 

w1t3r- << 
Richard Purdy 
CLP Program Manager 

enclosure 



=/SKINNER AND SHERMAN LABORATORIES, INC. 
RAS INORGANIC COMPLETENESS CHECKLIST 

DATAREPORTfNGFORMS 
COVER PAGE -- INORGANIC ANALYSIS DATA PACKAGE 
FORM 1 -- INORGANIC ANALYSIS DATA SBEET 
FORM 2A -- INITIAL AND CONTINUING CALIBRATION 

VERIFICATION 
FORM 2B -- CRDL STANDARD FOR AA AND ICP 
FORM 3 -- BLANKS 
FORM 4 -- ICP INTERFERENCE CHECK SAMPLE 
FORM SA -- SPIKE SAMPLE RECOVERY 
FORM 5B -- POST DIGEST SPIKE SAMPLE RECOVERY 
FORM 6 -- DUPLICATES 
FORM 7 -- LABORATORY CONTROL SAMPLE 
FORM 8 -- STANDARD ADDITION RESULTS 
FORM 9 -- ICP SERIAL DILUTIONS 
FORM 10 -- INSTRUMENT DfiECTION LIMITS 
FORM 1lA -- ICP INTERELEMENT CORRECTION FACTORS 
FORM 11B - ICP INTERELEMENT CORRECTION FACTORS 
FORM 12 -- ICP LINEAR RANGES 
FORM 1 3  0- PREPARATION 
FORM 14 -- ANALYSIS RUN LOG 
3 M D A T A  

ICP RAW DATA 

GRAPHITE FURNACE RAW DATA 
ARSENIC/SEfiENIUM 
=/- 

MERCURY RAW DATA 

b3 - 33 

pyi -9'L 
CYANIDE RAW DATA - 
MISCELLANEOUS 
SAMPLE PREPARATION C PERCENT SOLIDS 
STANDARDS PREPARATION LOGS 
CHAIN-OF-CUSTODY 
SAMPLE DESCRIPTION 
CASE NARRATIVE 
METHOD REFERENCES 

r' 

Approved by. P 
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r e  I C P  in tere lement  c o r r e c t i o n s  , 
ICP background c o r r e c t i o n s  aDDLied9 
IT Yes-were raw data generated before 
aDDLicatinn o f  background cor rec t ions-  

Yes/No YES 
Ycs/No YES 

Ycs/No NO 

- Comments 
FlJLL SAMPLE TDENTIFICATION LOCATED IN COMMENTS FTELD 

1. c e r t i f y  t h a t  t h i s  data oackage is i n  camDLiance w i t h  t h c  terms and 
conditione; o f  t h e  con t rac t ,  b o t h  t e c h n i c a l l y  and f o r  CdmPieteneSs, f o r  
o the r  than t h e  cond i t i ons  d e t a i l e d  above Release of t h e  data contalnerl  
i n  t h i s  hardcopy data parkage and i n  the romcutPr-readahle data submitted 
on T ~ O D D Y  d i s k e t t e  has been au thor izcd  b/ the  Laboratory Manager o r  t h e  

fo l l ow ing  s ignature  

i Lgnature Name Richard P Pirrdv 

D a t e  T l t l P  CL? Program Manager 



Matri A I so1  1 /’water 1 WATFF Lab ’5arnnl- I O  1117h-171 

L e v e l  Ilow/medl Lnw D a t e  Received 11/15/9n 

% Solids I1 I1 

---_----- - ---- - ------ ---- 
I I 1 1  , I I 1  

I 1  
1 1  

I Analyte IConcentrationlC! (s 1M I 
I I 1 1  I 1  
1 - - - _ - I  ___--“--I- _ _ _ e  4 -I---^ -1 -1 

lAluminum I 91 9flIBI I P  I 
!Antimony I 26 OOI l J !  I P  I 
:Arsenic I 2.50181 W IF I 
!Barium I 190 00161 I P  I 
lBerrlliumI 1 .  on I u t I P  I 
ICadmium 1 3 OOIUI IP  I 
ICalcium I iosnon on: I I P  I 
!Chromium I 6 OOI lJ I  I P  I 
I Cobalt I I. on I u I I P  I 
ICoooer I 3 o n w  IP I 
I Iron I 82.213 I R I I P  I 
I Lead I 2.QOIUI IF I 
I Magnes lum 30700 00 :  I I P  I 
!Manganese! 32 B o !  I I P  I 
IMercury I 0 2OIUl N ICVl 
!Nickel I 1 2  601631 I P  I 
IPotassiumI 792 OOIB! I P  I 
!Selenium I 2 S O I R !  lF I 

I 

I 

Comment c 

I 1 1  rwc1 111-13 

CLaritv A T t W  CLEAR Art I Tacts  

.-. I C  t = h F - M  I - I ?? 



I$. Name S K I N N E R  ,S, SHFPMArJ L A P =  

X Solids n o  

:7629-90-5 lAluminum I 
17610-304 !Antimony I 
17660-38-2 !Arsenic I 
I71L.O-39-3 I Barium I 
17660-61-7 IBerrlliuml 
(7160-61-7 :Cadmium I 
(7160-70-2 !Calcium 
:76113-67-3 IChromium I 
:7660-68-6 !Cobalt I 
17160-50-8 IComrr I 
17139-89-6 !Iron I I 

17139-92-1 !Lead I 8 

I 7639-95-6 I Magnesium I 
i7639-96-5 !Manganese! 
17639-97-6 ltlrrcury I 
1711n-02-0 1Nicke-L I I 

17660-09-7 1PotassiumI 
177872-69-2 fSelenium I 
17610-22-6 !Silver I 
I710n-23-5 I Sodium I 
1766D-28-0 :Thallium I 
I 7 u n - 6 2 - 2  ! Vanadiirm I 
176613-66-6 :Zinc 
' --e --I_-I-- !Cyanide I 

I 
I 

I 

I I I 

61 6 f l l B I  
21. Q O I  I J  I 
2 3fllBI 

215.0cII I 
1. on I IJ I 
3.00 I u 1 

121000.001 I 
6.00 I 1J I 
6.00lUI 
3 .  00 I IJ I 

2.00 ! i J  I 
33200.001 I 

18 301 I 

98.8i7 I B 

0.2011JI N 
6.on:uI 

2 nn I i ~ I  w 
2390 OOIBI 

5 Oflt I I I  
ssoon.oa~ I 

3 . m m  
368 on: I 

lt3.00IIJ! NW 

1 1  
I I  

I P  I 
IP  I 
IF f 
I P  I 
IP  : 
I P  I 
IP  I 
I P  I 
IP : 
I P  I 
fP I 
IF I 
IP I 
IP I 
lCVI 
I P  I 
IP  I 
IF I 
I P  I 
le I 
IF I 
IP  I 
IP I 
INRI 

C o J n r  A r t e r  CTJI 17PLESS f l a r i  t / A f t e r  CI-EAR Art 1 fact c, 



Initial ralibratinn Sourcr EPA-L 5) 

I I I 1 1  I 

I I 1 Initial C a l i b r a t i o n  1 Continuing Calibration I 1  I I  I I 

1 A n a l y t - r  1 True FnLrnd %R(1) I True Found LR(1) Found kR(1) 1 I M  1 
' ---c-- 1 -e-- ------ - -------- I -I---- -..---I*- "--.- - ,---I I ---I 

1Aluminum I 2172 01 2133.501 98 2125000.n121223.no1 96 91213S9 001 97 11 IP 1 
:Antimony ! 1010 01 lnl0.6CIllOi3 11 2500 01 2108 701 96 31 26R7.1.81 99 S11P I 
:A rsen i c  I 17 11 50 111105 71 SO 0 :  50.721101 1I 51.821103 611F 1 
teisrium I 2061 01 2032.701 99 h I  2500 01 2121 801 96.91 2613 701 96.511P I 
IBerylliuml 510.01 195.261 97 11 500 O I  185.081 97.01 695.161 99 011P 1 
:Cadmiurn 1 698 01 505 so1101 5 :  25013.ol 2329.101 93.2 ;  2303.00I 92 1I:P 1 
'Calcium 151519 0152360 00l~Ol.61250aO.I3121029.oal 96.1121838.001 99 611P I 
hrnrnium 1 510.01 187 251 95 51 2500 0 :  2368 10; 91 7 :  2121.601 96 911P 1 
,obalt 1 520 01 507.301 97 61 2500 01 2333.001 93 3 :  2391.101 95 71 fP 
!Cower 1 515 0 :  520 181101 01 2500 01 2391 701 95.71 2390 301 95.61 1P 1 

I z o u  ni 2079 s o : i o i  7~1nncm n; 9773 301 97 71 9911 in: 99 41 :P  I I Iron 
1 Lead I 97 S I  in3 2 8 x 1 5  91 50 0 :  19.921 99.8:  sn 921101.81 I F  I 
IMagnesium125765.0125866 0011r30 5125000 13121661.00: 97 8121617 001 98 61 IP 1 
1MangancseI 516 O !  506 911 97 91 2500 01 2378.0131 9S 1 :  2160 201 97 61 I P  I 
lMercrirr I 5 0 :  6 88:  97 61 2 0: 1.90: 95 0 :  1.97: 98 511CV! 
; N i c k e l  I 697 0 1  691 92: 99 0 1  25nn ni 2331 601 9 3  6 1  2398 101 95 91 IP I 
:Potassium1szm8 0152316.0011on 51m-100 oi26329.oni 97 3121198 OOI 96 8: I P  I 
1Selenium 1 52 61 so 981 96 9 :  so n :  67 6s:  96-91 so 6siiai 31 :F I 
:Silver 1 195 01 696 621 99 31 500 0 :  667.78: 93 61 L68 761 93.711P 
fSodium 151368 11151837 clOllcl0 912e;nnn 0126391 001 97.6126128 on1 96 51 1P 1 
;Thallium 1 97 17: 98 661101 51 5I-I 01 18 761 97 51 13 921 99 81 IF 1 
lvanacjiiirn I 51-17 n1 51-13 701 99 61 2SclI-I n! 2396.9n1 9 5  81 3132 111: 97 3 :  1P I 
I7inc 1 3316 IT 3393 10:1o2 3 ;  2500 171 2397 5131 95 91 2 x 1 7  m i i n o  3 :  IP I 
ICvanidp I I 1 I I I I I ! lNR1 

I I I I 1  I 

* 

I I I I I I I 

I I I I I I I I I 1  I 
1 - _____ - 1  4 ------I ------ I _ _  ----I------ '----' - - - --- I_----.. ' 1  - I 



Initial Calibration Source EPA-L V 

Continiring Cali  bratinn Source SKINFR 

Concentratinn k~ni ts: ug/L 

:Aluminum : 
IAntimony I 
!Arsenic 1 
:Barium I 
Berr 1 1 1 um 1 
ICadmium I 
ICalcium I 
hromium I 
obalt 

:Comer I 
I Iron 
I Lead 
I MasnesiumI 
!Manganese! 
IMercurr I 
:Nickel 
I Potassium ! 
ISeI~niiim I 
ISilver I 
ISndiirm ! 
IThal I i i i m  I 
1Vanari1i~rn 
1 Zinr 
:Cyanide I 

I 

I 
I a 
I 
I 

I 
I 

, 

I 

I 
I 

I I ' _ - - - * - - - _ I  

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

1 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

:2sooo nzLs1o 00:  98 2: : :P I 
I 2500 0 1  2~32.701101.31 I I I P  I 
I 5 0 . 0 1  so 12110~1.21 IIF I 
I 2500.01 2132 8QI  97-31 I I P  : 
r son 0 1  501 .2omo 2 :  I I1P I 
I 2500 01 2381.301 95-31 I I I P  I 
1 2 ~ 0 0 0  0125200 o o m m  8 1  I I P  I 

I I I P  I 
I I I P  I 

I 2500 01 2160 701 98.11 
I 25no.01 2117 601 97 9 1  
I 2500 0 1  2102 301  96 11 I IIP I 
Iionon 01ir3nm noiron 9 1  I IIP I 
I 50.01 19 96 ;  99 91 I IIF I 
125000.0131774.001 99 1 ;  I IIP I 
I 2snn 0 1  267s 301 99 0 1  I IIP I 
I 2 01 1 - 9 7 :  98 51 1771 a8.5:Icv: 
I 25170 12: 2139 sn: 97 4 :  I IfP I 
1250nn.omi70 no: 94 71 I I I P  I 
I sn n! 52 iaiioi.21 52 191ios.01 I F  I 
I m o  n :  172 3 2 1  9 1  S I  I I1P I 
125000 0124280 001 97.11 I I I P  I 
I XI n:  48 SIX 97 0 1  I I IF I 
I 251117 (I! 2kh3 MI! 98 51 I I I P  I 
I z m n  171 2529 Ln1ioi.z: I I IP  I 
I I I I I I INR1 

I 

I 

I 

I 

I 

I 

I 

I 

I I I I 1 

I I I I I 1 1  I -- 6 --I----' ---I------ ' ---- 1 -_--..- ,,...I---I 1-1 

a 

A 



Initial Calibration CincrrcP EPA-LJ 

con? I nul ng (-a1 ibrat ion S m r r c r  SK TNER 

Concrntration tlnits ug/L 

Aluminum I 
Antimony I 
Arsenic I 
Barium I 
Berrlliirml 
Cadmium I 
Calcium I 

I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
1 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

2.01 
I 
I 

I 
I 

I 
I 
I 
1 

I 
I 

I 
I 

I 
1 

I I 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

I 

I 
I 

I 

I 
I 
t 

I 
I 

I 
I 

I 
I 
I 
1 

I 
1 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
1 

I 
1 
I 
I 

I 

I 
I 
I 
I 

I 

I 
I 
I 
I 

I 

I 
I 
I 
1 

I 

I 

I 

I 
I 

I 
I 

I 

NR I 
NR I 
NR I 
NR I 
NR I 
NR I 
NR I 
NR I 
NR 
NR I 
NR I 
NR I 
NR I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
1 

I 
I 
I 
I 
I 
I 
1 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

lCoPDer I 
I Iron 
t Lead 
IMaanesiumf 
:Manganese: 

I 
I 

I 
I 

Mercury I 
N i cke l  
Potassiumf 
Selenium I 
Silver I 
S o d i u m  I 
Thal 1 ium ! 
Vimadicrm I 
Z i n c  
Cvanidr? I 

I 
I 

I 
I 

I 

I 
I 

I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

l 
a 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
1 

I 
I 

I 
I 

I 

I 
I 

I 
1 

I 

# 

1.90 95.0  I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

1 I 

I 

1.63 81-51 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

CV : 
NR I 
NR I 
NR I 
NR I 
NR I 
NR f 

! INR 
1 fNR 
I INR 



I Lsh  N ~ ~ I - I ~ ~  CKINNEF )3r SHEPMAN LABC Con t rac t r 3 - P  3-1-1023 

Lab Crrd? ?K I N F 2  Ca.=p No 2 2 5 5 4  SA? Nr, NO ntrur 

A A  CRPI- Standard Source SI< INER 

I C P  CFDL Standard Source SKINER 
I 

Concentration t-lni t s  ug/L 
--I---- --- -------- _L --- I--- - -- ----- ..-- 
I I I 1  I 
I I I 1  I 

I I 

I I I I 1  
I I r R O L  Standard for  PIA If CRDL Standard fo r  XCP I 

I I I 1  I n i t i a l  F i n a l  I 

1Analyte I True Found %R 1 I True Found LR Found %R 1 

I Ali~m~num I I I I I  I I I I 

lAntirnonr I I I I I  120 o i  109 771 91 51 126.221105.21 
;Arsenic I 10 0 I  11 641116.11 1 
!Barium I 1 I I 1  1 I I I 

1Bcrvlliuml I 1 I I 10.01 9.371 93.71 9.571 95.71 
'Cadmium : I I I I 10.01 9.391 93 91 9 61: 96 11 

alcium I I 1 I 1  I I I 

hromium I I I I !  20 0: 11.38: 71.91 15.951 79 8 :  
:Cobalt I I I I I 100 01 91.b31 91.61 97 891 97.91 
ICoDPer 1 I I I I  so oi  67 161 96 31 18 61: 97 21 
I r o n  I I I I 1  I I I I I 

I Lead I 3 0 :  3.72:121 01: I I I I I 

IMasnesiuml I I I 1  I I I I I 

IMansanesel I I : f  30 0: 28 16: 91.9: 30 3ej:ini.2: 
I M c ' r c ~ r y  I I 1 1  I I I I I 

!Nickel I I I i i  80 01 70 68: 88 .L :  77.581 97 ot 
f Potassiiim 1 I I 1 1  I I I I 

fSelenium I 5 01 5 151103 6 ; :  
\Silver I I I I I 20 0: 17 671 aR 6 1  19 051 95 21 
:Sodium ! I I 1  I 1 I I I 

I T h a l l i i r m  I i n  0 1  9 211 93 6 : :  I t I I I I I I I I 

I Vanacli urn I I I I l0cI 0: $6 99 ;  9s nt 96.95: 97 n i  
IZinc a I I an 0 1  39 881 99 71 66 731111 Rf 

I I I I 1  I 

I I I 1  I I I I I 

I I I I  

I - - 1 -- ---_I-- ---I I --- 1-1 -- ----I ----I - -- - - 1  

I I I I I 
I I I I I 

I I l l  I I I I I 

I I 

I I 

I I I 1  I I I I I 

I I 

I I I 

I I 

I I  

I I  

I I  

I 1  

* 
I I I I I  I I I I I 

I 1 I I I I 

I I I I  I I I I I 

I I 

I I I I  I I I I 1 

I 1 I 1 1  

I I I I  I I I I I 

I I I I I 
I I I I I 

I I 

I I I 1  I I I I I 

I 1  

I I 

I I I 

I 1  

I 1  

I I I I I 1  I I I I I 
I _ _ _ _ _ I  _ _ _ _ _ - _  1 -  I__^__ - - I  __"__ 1 I - - - -  1 -- ------I --I- -- l - - - - - - - . - l - - - -  - 8  



IAluminum I 
fAntimonr I 
!Arsenic I 
IBarium I 
tRcrylltumI 

!Chromium I 
I Cobalt 
!Comer t 
I Iran 
I Lead 
I Masnes 1 I rm I 
IManganrseI 
:Mercury I 
1 N i c k e l  
1 P o t a s s i  um I 
l S e l e n i u m  I 
I Silver 
I S m i i t t r n  ! 
IThalliirm I 
I Vanailii-im I 
I7inc 
ICianide I 

I 
4 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I I 
' - _ _ _ - I  

26.0 I I J  I 
26 D I U !  

1 O I I J !  
2.0IUI 
,1 O I U I  
3 0 I l l l  

21 9181 
6.0IUI 
6 nllJl 

26 O l U l  
26. 0 I u I 
1 01IJI 
2 Q i U l  
1 O l l J l  

30 8181 
6 OIUI 
6 O I U I  

3 niui 

3ia.OIBI I 
21.0IUI I 
1 OIUII 

l . O I l J l  I 

29.3(8( I 
6 0 I U I l  
I O I l J I  I 

2.01111 I 

3.01ui1 

30 SlBIlP I 
2I.OIUlIP I 
1 OlUllF I 
2.0:ulIP I 
1 OIUIIP I 
3 .O : l J I  :P I 

129.6181IP I 
6.0IUI:P I 
d OIUIIP I 

3 nlul 3 01u: 3 . O I l J l I  3.0:UI 
20 ~ J I  20 n : i ~ i  20 O l l J I  I 2O.OlU1 
2 01111 2. D I 11 I 2.0IUI I 2 . 0 I U I  

2 ~ I I I I  2.0 I lJI 2 nI1Jl I 2 0:1r: 
30 ~ J I  30 o w  36 6 1 0 : :  30 O I U I  

0 21UI 0.21111 I 0 211JI 

P I  
P I  
F I  



PrcParation Blank Matrix Isoil/waterl 



I I I I I 

I I I I I 

I I 
I I True  I In] t i a l  Found I F i n a l  Found I 

I I S O L  Sol. 1 Sol Sol I Sol $0 1 I 

I Analvte I A AB 1 A AB %R I A A8 %R 1 

:Aluminum I68lniXI16697rl17~ 5358101 530700 0 1 1 1 3  01 S621601 533220 01113 51 
:Antimony 1 oi 01 -3 I -21 61 I -7 I -8 01 
!Arsenic 1 
:Barium I 01 656; 1 2  I 671 81103 51 1 2  : 169 1:102 91 
lBcrrllium1 ai 1721 01 635.61 92.21 01 151.61 95.61 
!Cadmium : 01 958: a: 815.11 85.1;  6 :  829 61 86 .6 :  
;Calcium 1618251716&58001 6775501 669030.01105 21 5022601 692820.01110.51 
:Chromium I 251 52-51 20 : 655.1: 06.71 20 I 477.21 90 91 
!Cobalt I 01 1961 -2 1 605.61 82.11 -1 I 623.0; 85 61 
1Copper 1 01 5231 1 8  t 698 71 95 6: 20 1 195.81 91 8 :  
I Iron 1182650:1786501 1822601 180170.01100 91 1892201 186570 01106 6 :  
I Lead I I I I ! I I 

1~agnes~um16Sn90nl6652no1 696850: 69006~1 oIiio.l1 5073601 698620 n1112 01 
I Manganese 1 1 6 :  531-171 26 I 160 71 as  21 26 1 660 01 86 81 
IMercl-rry I 
!Nickel I o1 9601 71 779 3 :  82 91 71 820.11 87 21 
IPotassium1 a1 0 :  23 1 -2.1 1 I 6 :  23.21 I 

:SrLeniirm I 
:Silver I a1 9901 -7 I 855 7 :  86.61 -9 I a73 R I  a8 3: 
: S o d i u m  I 01 ni 16711 1666 91 1 16931 1669 11 
:Thallium I 
IVanaclium I 01 6721 -3 I 139 51 93.31 -I I 156 71 96 S !  
:Zinc I 01 10261 1951 1117 31108 91 213 I 1181 nil15 3 1 

I I I I I 
I --I----- 1 ---- -.. - -- --- 8 I.. --- ---..- -- - e-.. 1 ----- -I -- -----I ..--I ...-- - 1 

I I 

I I I I I I 1 I 
I I I I I I I I 

I I I I I I I I 

I I I I I I 1 1 
I I I I 1 I I I 

I 

I I 

I I I I I I I I , I I I I I I I 

I 

I 

I I I 1 I I I 1 
I I I I I I I I 

I 

I I 1 I I I I I 1 1 
1 ..- _ - I _ - _  -1 -- - _ - I  -- -----' ------I- 1 --"..---' ---"---"' --------- I ---- - 1 



Cnncentration llnits lug/L or mg/kg dry weight) LG/L 

-- -- -- --_ - --- --I--- ----- ----- 
I I I 1 I I 1 1  I 
I I I I I I I 1  I 
I I I I I I  I 

I I 1  I 
I 1 Control I , I I I I  I 

I Limit !Spiked SamD'le I Samole I Soike  I I 1  I 1 

I Analrte I %R 1 Rr-ult (SSR) t! Result (SR) G I  Added (SA)! %R 101 MI 

Aluminum I 
Antimony I 
Arsenic I 
Barium 1 
Berrlliuml 
Cadmium I 
Calcium I 

!Cooper I 
I Iron 
I Lead 
IMagnesiumI 
IMansanesel 
Illercurr I 
1 Ni c k e l  
I Potassium f 
ISeLeniirm I 
1Silver 
ISndium t 
IThallium I 
IVanadii~m I 
t 71 nr 
:Cyanide I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I I 

75-125 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 

I 

I 
I 

I 
I 
I 
I 

I 
1 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
1 

I I 

I 
I 
I 
I 

1 36QQI 
I 
I 

I 
I 
I 
I 

4 

1 I I 1  
I 1  I I I INR 

I 
I 
I 
I 
I 

I 
I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 

0.2000 

I 1  
I 1  

I 1  
I I  

1 1  
I 1  
I 1  
I 1  
I I  
I I  
I I  
I 1  
I I  
I 1  
I 1  
I I  
I I  
I I  
I 1  
1 1  
I 1  
I 1  

I I  
I 1  

I 1  
1 1  

UI 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
1 

I 
1 

I 
I 

I 
I 

1.001 
I 
I 

1 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

136. n 

! INR 
INR 

! INR 
INR 

I INR 
I INR 
I 1NRI 
lNRI 

I INRI 
INRI 

I INRl 
I I N R I  
INRl 

NICVI 
INR! 
lNRI 
:NR! 
INRI 
!NU: 
INR! 

1 lNRI 
I INR1 
I lNRI 



% Snllds for S a m r > l r  o n  

t Aluminum I 75-125 1 
!Antimony ! 75-1351 
!Arsenic I 75-1251 
IBarrum 1 75-1251 
I Beryl 1 it i m  I 75-125 I 
ICadmium : 75-1251 

I 
I 

hromicm I 75-1251 
o h a l t  I 75-1251 

ICaooer 1 75-1251 
I Iron I 75-1351 
1 Lead I 754.251 
I M a g n e s i u m I  
:Manganese! 75-12551 
!Mercury I 

1 P o t a s s i u m :  
I Selenium 1 75-125 1 
!Silver I 75-1251 
1 S o d i u m  I 
!Thallium I 75-1251 
1 Vanadi irm I 75-125 j 

IC /anide 1 

I 
I 

I 
I 

I Ni cke L 1 75-1251 
I 
I 

I 
I 

I Zinc I 75-1251 
I 
I 

I 

a m  mc7w 
I 
I 

9 a5001 
65 71001 

16 98001 
175 15001 
~32n 27nn1 

I 
I 

I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

1 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 

8 

2000 001 

2000 on: 
50.00 I 

500.001 
10 00: 

50.00 I 

200.00 I 
500.001 

I 
I 

250.001 
inon ani 

500.00 I 

snn no! 

50. on I 

50. an I 

son. nn I 

20.00 I 
I 
I 

I 
I 

I 
I 

10 001 

I 
I 

sn0 no: 
I 
8 

100 81 I P  I 
97.81 1P I 
115.81 I F  I 

97.21 IP  1 
100.61 1P I 
92.01 I P  I 

INRI 
96 31 I P  1 
91 71 IP 
91. 61 I P  1 
93 61 1P 1 

I lNRI 
95 I1 IP I 

I INRI 
92 II fP 

I 1NRf 
91 51 I F  I 
91 II IP I 

lNRI 
36 C J I N l F  I 
96 1; IF) 1 
90 11 IP 1 

I INRI 

102 oi IF I 

I 1  1 



h N a r n +  c t  TNNER K %HERMAN LABS ab 

rnncrntratinn l J n i t s  ( u g / L  nr m a / k a  dry w e i g h t 1  l J G / L  

I 1  

I 1  

1 1  

1 1  

I 1  

I I  

I 1  

I 1  

I A l ~ ~ r n i n u m  I I 1  

I A n t i m n n v  I I 1  

! A r s e n i c  I 1 1  

l B a r i i i m  I 1 1  

I B e r y l l i c r m I  I 1  

I C a d m i u r n  1 I I  

I C a l c i u m  I 1 1  

! C h r o m i u m  I I 1  

I Cobalt I 1 1  
I I I 1  

! C o m e r  I 
I I r o n  
I Lead 
I M € ¶ w V ? S l l J m )  
I M a n o a n e s e l  
I M e r c u r y  1 
!Nickel 
I P o t  ass 1 u m  I 
1 S c l e n i i i m  I 
; S i l v e r  I 
I S o d i i r m  
: T h a l l i u m  I 
: V a n a d i u m  I 
I Z i n c  
! C y a n i d e  1 

I 
I 
I 
1 

I 
1 

I 
I 

I 
I 

I I 

I 1  
I I  
I 1  
I I  
I I  
I 1  
I I  
I I  

15 O I I  
1 1  
I 1  
I 1  
I 1  
1 1  
I 1  

1 1  
I I  

I 1  
I 1  

I 1  
I 1  

I 1  
1 1  
I 1  
I 1  
I 1  
I 1  

I 1  
I I  

I 1  

I 1  
I I  I P  I 

19.61: IF  I 
0.711 I P  I 

1 1  IP I 
I I  IP I 

0 1:: IP  1 
I I  IP I 
1 1  IP I 
I I  IP I 

27.211 IP I 
I I  IF  I 

0.911 I P  I 
5.9: :  I P  I 

1 1  1CVI  
200.011 I P  I 

200 O I I  IF ! 
I 1  I P  I 

1.211 IP I 
I )  IF i 
I I  I P  I 

1.11 I I P  I 
I I  INRI 

I t  

I I  

I I  

n 51 I IP I 

I 1  

I 1  

1 1 1  I 



CH5PMAN I ARS 

cas+ Nn 

€PA-LV 0189 

Cnntrsc t 

22558 SA? No 

l A l L J m l n L t m  I 2172.n; 1911 6nI 88 0 :  I 1 

: A n t i m o n y  1 978 n1 930 181 95 1 1  I I 

: A r s en i c  I 67.11 65 7211136.9: I 1 

1 B a r i u m  1 2061 01 1831 601 
1 8 e r r l l i u m :  520 n l  152.011 
1 C a d m i i r m  I 19R n1 13s 913: 
1 C a l c i u m  151539 0115691 001 
! C h r o m i u m  1 510 01 131 1351 
obalt I 520 01 161 00; 

: Iron 
I Lead 
! Wasne s 1 u m  
! M a n g a n e s e  
1 M e r c u r y  
! N i c ke l  
I Potassi  i r m  
1 S e l e n i u m  
lSilver 
I Sod i u m  
I Thall i u m  
I Vanadi u m  
:Z inc  
I Cyanide 
I 
4 - 

519 CJ 

2011 0 
18 R 

25715. r3 
516 n 

166 111 
1833 701 

18 561 
23767 00: 

152 191 

623 531 
L6390 00: 

67. 161 
136 361 

15938 001 
07 06! 

G62 681 
2713 OD! 

I 
I 

I 
I 

I 

89.7 I 
88 61 
85 51 
58.7 I 
85 I 1  
81 8 :  
89 81 
89.71 
99 51 
88.6 I 
87 71 

85 21 
q 9  11 
90.2 I 
87 61 
89 1 1  
97 0 :  
87 31 
81  81 

I 
I 

I 
I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

I 

, 

I 
I 
I 

I 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
1 

I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 

I 
I 
I 
I 
1 

I 

I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
1 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

1 
I 
I 
I 
I 
I 

I 
I 

I 
I 

t 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I I 

I 
I 

I I 

I 
1 
1 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

I 
1 
I 
I 

I 
1 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
1 
I 
I 
I 
I 
t 
I 
I 
4 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
1 

I 
I 

I 



CKTNEP SAC No 

Concentration units. ug/L 

I I I I I I I I 

I I I I I I I 

Y 



b Namc SKINrIFR K. W E R M A N  1,455 0 

IAntirnonr I I  
!Arsenic t I 
:Barium I1  
IBeryIliuml i 
!Cadmium I I  
ICalcicrm I 1  
1Chromium I :  
:Cobalt I 1  

ICocmer I I 
: Iron I 1  

I Lead I I  

IMaanesiumI I 
!Manganese! I 
IMcrcurr 
; N i c k e l  ' I  1 1  

I Potassium I I 
!Selenium I I 
!Silver I I 
:Sodium I I 
I Thalli iim I I 
IVanadium I I  
I Zinc 1 1  

I 1  

I 1  

I 1  

I 1  

I 1  

I I 1  
1 .."--., ..-----.. ' 1 

36 O O f L J I  I 120 O O I l J I  I 

2ril 581 I I 265 7SIBII 
l.0OiUI I 5.t lO I lJ I  I 

1 ~ 1 1 6 0  001  1 1  1195riO 00: 1 I 

6 O O I l J l I  20 OOI l J I  I 

98 781811 100.00IuI I 

33266.001 I 1 32728 SO! 1 ;  
18.28: I 18.9SIBI 1 

6 O O I U I  I 30 O I3 IU I I  
2396 20151 I 2171.60 1 BI I 

5 ooiui: 25 OOIUII 
57999 001 I I 56620 001 1 I 

3 a7If3I: 1s C l O f U l I  
368 231 : I 362 751 I I 

I I 1  I I 1  
I I 1  I I 1  

3 OOIUII is.oaiui I 

6 . O Q I L l I I  3 0 . 0 0 1 ~ : :  

3 . 0 C l I U I  I is.oniui I 

I I 1  I I I  
I I I  I l l  

I I 1  I I 1  
I I 1  I I 1  

I l l  I I 1  
1 I I  I I I  

I I I  I I 1  
I I 1  I I 1  

I I 1  I I 1  
-----_I--- -1-1 I---------I - 8  1 

I 1  
I ,  IP I 
I f  lNRl 

0 511 IP I 
: I  IP : 
I 1  I P  I 

1 31: IP 1 
I I  IP I 
I 1  I P  I 
I I  IP I 

100 O I I  IP I 
f I  INRI 

1.611 IP I 
3 7 : :  I P  ! 

! I  ( N R I  
I f  I P  I 

9 211 I P  I 
I I  INR I  
I I  I P  I 

2-71: 1P I 
I !  INRI 

lClO.OI I I P  I 
1 5 : ;  IP  I 

I I  

I I  

I l l  I 
-----I I - I , , , @  

e rl iFri T - T N  



- -  
I ,  ) 4,- I - - (  - i- Iu -4  I I  r a i l -  

b Name 5 K I N N F E  K SHFRMAN LAB% 0 

Furnace AA ID Number 

:Antimony I 206 801 
!Arsenic I I I 

!Barium I 693 1131 
IBervlliuml 313 00: 
!Cadmium t 226 501 
ICalcxiim I 337 901 
!Chromium I 267 701 
:Cobalt I 228 601 
I C o w e r  I 321 7 0 ;  
I Iron 1 259 91-71 
I Lead 
IMagnestumI 279 on1 
IManaaneseI 257 6cI1 
!M~?rci~-y I I I 

!Nickel I 2 31 601 
IPotassiuml 766 601 
;Selenium 1 
!Silver I 338 001 
ISodium I 588.90: 
!Thallium I 
IVanadium 1 292 10; 
I Z i  nc ! 213 RO! 

I I 
I I 

I 
I 

1 
I 

I I I 

D a t e  

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

1 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

1 
I 

I 

200 I 
60 I 
10 I 

206 I 
S I  
S I  

5000 I 
10  I 
so I 
25 I 
100 I 
3: 

5000 I 
15 I 
0 21 
60 I 

5ClQO I 
5 :  
10 I 

5000 1 
10 I 
50 I 
20 I 

I 

26 o : p  
21 OIP 

2 O I P  
1 OIP 
3 OIP 
10 OIP 
6 ClfP 
b .0 IP  
3.0IP 

20 OIP 

3Cl.OIP 
2.0IP 

6 OIP 
72 OIP 

I 
I 

I 
I 

I 
I 

I 
I 

5 rxp 
SO.0IP 

3.0IP 
5 ClIP 

I 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 

1 
I 

I 
4 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I I 

I a 

I 
I 
I 
I 

I 
I 

I 
I 

Comments 
PZ THERM0 'IARPEL L-ASH ICAP61 (#22982I 



I C P  I D  Niimbcr Date 

F lame AA Ti, Nlrmher 

Furnace AA ID N u m b e r  F1 

! A l u m l n c r m  I 
IAntimnny I 
: A r s en i c  I 
I B a r i u m  1 I 

I B e r v  1 1  1 irm I 
lCadmium I 
! C a l c i u m  I I I 

! C h r o m i u m  I 
!Coba l t  
ICoPper I 
I I r o n  
I Lead I 283.30! BS 
IMagnesiumI I 

INanganesef I I 

!Merccrry I 
!Nickel 1 I I I 

I Potassii im I 
1Seleni~rm I I I 

: S i l v e r  I I I 

lSodium 1 
! T h a l l i u m  I 276 ROI BS 
IVanadium I 
I Zinc 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
1 

I I 
I I 

I 
I 

I I 
I I 

I 
I 

I 
I 

I 
I 

I 
I 

I I 
I I 

I 
I 
I 
I 
I 
1 

I 
I 
I 
I 

I 
I 

1 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

I 
I 
I 
I 

1 
I 

I 
I 

200 I 
60 I 
10 I 

200 I 
51 
51 

soon I 
10 I 
50 I 
25 
100 I 

31 
5000 I 

1s I 
0.21 
Lo I 

5000 I 
S I  

10 I 
5000 I 

i n  I 
50 I 
20 I 

I 

I 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 O l F  
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

2 O I F  
I 
I 

I 
I 
t 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I * 
I 
I 
I 

I 

I 
I 
I 
I 

I I 

I 

I 

I 
I 
I 
4 
I 

I 
I 

I 
I 

I 
I 

I 

! 
1 
I 

Comments 
Fl THERMT, 7ARi?FLL-ACH VTnE i l  23E ISC3686l 



ICP ID N u m b r r  D a t e  I n/ 3 s/sn 

m i  

Furnace AA ID Ntimher 

IAllJmlnum 1 
:Antimony I 
IArscnic: I 
IBarium I 
IBerrlliuml 
:Cadmium I 
(Calcium I 
:Chromium I 
ICnbalt I 
!Copper I 
I Iron 
I Lead 
IMagnesiumI 
!Manganese: 
INerct-~ry I 
I Nickel 
I Potassium I 
:Selenium : 
ISilv~r I 
:Sodium I 
I T h a l l i i i m  I 
:Vanadium I 
I Zinc 

I 
I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

1 
I 
I 
I 

I 
I 

I 
1 
I 
I 

I 
I 

253 601 
I 
I 

I 
I 
I 
1 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

200 I 
6Q I 
10 I 

20Q I 
51 
51 

5000 I 
10: 
50 I 
25 I 
100 I 

31 
5000 I 

1s I 
0 21 
1Q I 

51 
10 I 

10 I 
50 I 
211 ! 

soon I 

5 o n ~  I 

I 

I 
I 
I 
I 

I 

1 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
1 
I 
I 
I 

I 
I 
1 
I 
I 
I 

0.2tcv 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 
I 

I 
I 

1 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 

I 
I 

I 
I 
I 
I 

I 

1 Comments 
M I  TErHNTCON MFRClJHY ANALYZER (#SS6199A-O) 



ICP IP Numhw- Date 10/15/9c1 

Flamr AA 117 Nirmber 

Furnace AA ID Number Fis 

Arsenic 1 
Barium I 
Bervlliuml 
Cadmil-rm 1 
Calcium 1 
Chromium 1 
Cobalt 
Copper I 
Iron 
Lead 
Magn e s 1 urn : 
!Manganese1 
lMerccirr I 
I N i c k e l  
I Potassium I 
{Selenium I 

I 
I 

I 
I 

I I 

I 
I 

STlver I 
Sodium I 
Thallium 1 
V a n a d i u m  I 
Zinc, I 

I 
I 

I 
I 
I 
I 

197.20 I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

! 
I 

I 
I 

I 
1 
I 
I 
I 
I 

196 no: 
I 
I 

I 
I 

I I 

I 
I 

I 

I 

BS ! 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

BS i 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

2013 : 
60 I 
10: 

200 I 
51 
51 

snno 1 
10: 
SO I 
25 1 
100 I 

31 
SQOO I 

15 1 
0 21 
10 I 

51 
10 I 

5000 I 
10 I 
50 ! 
20 I 

5ono I 

I 
I 

I 
I 

1 O I F  
I 
I 

I I 

I 
I 
I 

I 
I 

I 
I 
I 

I 
I 

! 
I 
I 
I 
I 
I 
I 

I 
I 
1 
I 

2.01F 
I 
I 

I 
I 
I 
I 

I 
1 

I 
I 

I 
I 

I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

I 
I 
1 
I 
I 
I 

I 
I 

I 
I 
I 
1 

I 
I 

I 
I 

I 
I 

I 
I 

I 



I 1  I I I !Arsenic I 1 1  I I I 

:Barium I 193 aol1 o.ooooonoI ~.nooooooI 0 oonnnonl o noonnon 
: ~ c r y l l i u r n :  313 on:! Q nnooooo: o oonoaoni n aaooooot n.nooooon 
:Cadmium I 226 501 I o.nonooool 0 OOnOtlofll 0 00018001 0 0000000 
!Calcium I 317 9131 I 0.00000001 Q.nnOn0001-0 000220o1 0 00~0000 
!Chromium I 267 701 I D.nOOOnool 0.onoooQo1-0.oon0~o0I 0 000DQ00 

I 
I 

o.nononoo; 
n nonnnnni 
o ooonoooi 
o noaonncx 
0. ononnon I 

!Cobalt I 228 601 I n.oonooooi o onononn: n.non02~n: n oomooo: n oo035no1 
!Copper I 321 70; I D OOOOOOOI n.0ooooooi-0.ooo21oo1 o.oooonooi o.oooaooo: 
I Iron I 259 901 I o.oani3oo: n.noonooo: o.onoaoon: n.ooonooo: o oooonoo! 

INanganesel 257 aol  I 0 onooonol 0 noo0000I n.ooooooof 0 oooaooal 0 oooooonl 
IMrrc~~ry I I 1  I I I 4 I 

;Nickel 1 231 60; I n onoooooi o nnaoono; D ooc~onooi o.ooonnoni n.nooocloof 
!Potassium1 766 InII 0 nnnnnon1 o oannmnl 0 00~oonnl o monnm! 0 onooooal 
!Selenium ! I 1  I I I I I 

I 1  I I I I I 

1 1  I I I I t 



- 
I Manaane 

I I I  I I I I 
I I I  I I I I 

umI 279 on:; n oooonno:-o 0029700: 0.00020001 0 ooaoooai 
' S ~ I  257 601 1 o oaooncloi n.onoooncl: n oooclaooi o.nooooaoi 

I 
I 
I 

1 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

I 
I 

I 
I ..-- 

C nrnmrnt 3 

a 



----- --- - -- -I--____-I--- - ..--I- -..- -- -e- 

l 

I 

I 

I 
I 
I 

I I I 
I 6 

I I 
I I 

I 
I I Integ I 
I I Time I Conccntrationl 
I Analvte 1 (Sec 1 ! (usl/L I ! M I  

:Aluminum I 5 OQI  lOO0flClO n! 
:Antimony I 5 001 250OO. 0 I 
:Arsenic 1 I :NR I 
:Barium I 5 00: ioonoo a :  
!Bervlliurnl 5 no: 2sooo 01 
ICadmium I 5 001 2511~0 o i  
!Calcium I 5.001 800000 01 
!Chromium 1 5 001 2000~0. o I 
I Cobalt I 5 001 iooono. n I 
:Comer I 5 001 25OOOO. 0 I 
I Iron I 5.001 5noooo. o I 
I Lead I INR I 
IMaancsiumI 5.00 I inooooo 0 :  
IManganeseI 5.00 I iooonn. o I 
IMercury I I INR I 
: N i c k e l  I 5 OO!  2500130 01 
!Potassium! 5.001 ioonono 0: 
IS~L~niirm I I INR I 
ISilver I 5.001 5oano. 0 1  
!Sodium I 5 nni ionoono. 13 I 
lThallium I I INR I 
IVanadiirm I 5.  no I 25n0n. 0: 
I Zinc I 5 no1 isonno nI 

I I I I I 
1 --------* -------- I ----I ---I^- ---- I -- I 

I 

1 
I 

I 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
1 
I 
I 
I 

I 

I 
I 

I 

I 
I 
I 
I 

I 

I I 
I 
I 
I 

I 

I 
I 

I 
I 

I 

1 
I 

I 
I 

I I I I I 

I 

1 --- ---- 4 - ----I 1 --I----- --- - - 1 ' 



I I I I I 

I I I I I 

I 

I 1 I 

Fi'IRM X T I T  - I N  7/RR 



ah Narnr SKTNNEF a 
I an rode SKINER 

1 3  
PREPARATION LOG 

SYIG NO 17ict.i~ Cas+ No 22558 SAS No 

Method F 

I I 1 I I 

F w M  XTTI - IN 7/R8 



I nirwc ! 1 2 / 1 G / 9 C I  ! 
lolcwro 1 12/16/90 i 
; 02cwc I 12/1G/90 I 
: LCSW 12/11/90 I 
I O ~ C W C S  I iz/10/90 1 
: PRW 1 12/11/90 I 
I I I 

t 100 f 
I I 

FnRM X T T I  - IN 7 / R 8  



I I I I I I I I I  

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
t 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 

I 
I 

I I 

I 

I 
I 

I 8 

I 
1 -  

I sn 
I SI3 5 
:si n 
I S 2  Q 
I S S  n 
I ICV 
I rce 
I ccv 
I CCi3 
: zzzzz 

1 *n,..n*. I 
.L l J l l i  l U L l  i __ __- 
1 I on I ll221e 1 
1 017110271 

1 
1 
1 

on I 
no I 
on I 

3 033 

1039 
in736 

I on 

1 on 

1 nn 
1 iin 

1 00 

1 00 

1 011 

I , - -  

,' 



S t a r t  d8te 1?/11/917 End d a t e  12/11/Qrt 

I I I I 1 

CCB 
t zzzzz  
: zz7zz 
I zzzzz 
I zzzzz 
I c c v  
I CCB 
I ZZZZ? 
I ZZZZZ 
I22227 6;;;; 
1 ZZZZZ 
I z z z z z  
I ZZZZ? 
I c cv  
I GCB 
I PRW 
I I-JlCWC 
; 01 CWCD 
I nlCWCS 
I 02cwr 
I22227 
I zzzzz 
I ZZZ2Z  
I cc v 
I CCR 
I 

I 
I - -- - --- 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

1 
I 

1 
I 

I 

I ' -_- 
I 

1 00112181 ! -  
1 0011151f_- ,,I, 

1 00 
1 00 
1 00 
1.00 
1 OQ 

1 00 
1 00 
1 on 

1 00 

1 no 

i nn 

1 on 
1 no 
I on 
1 no 

1300 
1 2 0 3  
1 2 0 6  
1209 
1 2 1 2  
1 2 1 5  
1 2 1 8  
1 2 2 1  
1221 
1 2 2 7  

1 2 3 3  
1 2 1 6  
1 2 3 9  
1 2 6 2  

1230 

1 1 1 1  



Start date 12/17/W End date 12/17/W 

-- 
1619 
1623 
1637 
1L31 
1645 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
1 
1 

I 
I 
1 
I 
I 
I 

I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

1 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I , 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 

sn 

ssn 
'33 

SlOO 
ICV 

t ICB 
I CHA 
: ccv 
I CCB 
I PRW 

i . o r x i 1 s n 1  

1 o ~ t  ison;,, 
I o0115n5 : -  
1 ooi i5im 

1.0011155: 

1.00115151 91 8 

Fc IFM 



t so 
I SlO 
1 SSCI 

I I C V  
I ICP 
I CRA 
I ccv 
: CTB 
I P B W  

I s i n n  

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

, 1 n11 
I 1 00 
I 1 an 
I 1 no 
I i.nn 
I 1 on 
I 1 no 
1 1 on 
I 1 no 
I 1. no 
I 1.00 
I i . on  
I 1 no 
I 1 on 
I 1 00 
I 1 00 
I 1 00 
I 1 nn 
I 1 on 
I 1 on 

1133 I 
11271 
11601 

I 
I -- I 

I 

I 

I I 

5 I d  



Start date  12/17/911 

: sn 
I s i n  
I ssn 
: Sl00 
I ICV 
I ICE 
I CRA 
I ccv 
: cce 
I PBW 

I 
I 

I 
I 

I 
I 

I 
I 
I 
1 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
8 

I 
I 

I 
I 
I 

1 Iin 
1 on 

1 on 

1 nn 
1 on 

1 no 
1 no 

I no 

1 1717 

2 00 

1 00 
1 QO 

1-00 

1 on 
1 00 
1 00 
1 nn 
1 on 

1 00 

1 017 

1 on 

1 on 

6:;; 
CSWA 

I OlCWC 
30 71- 01 CWCA 

OlCWCP 
OlCWCDA 
02cwc 
02CWCA 
rcv 
cra 
c)2rwcs 

I _ '  



E n d  date 1 2 / 1 7 / 9 n  

L 1 R I S I 4 I E I D I A I R I 0 I I J  I E I €3 I G I N 
- 4  

X I -  
X I  - 
X1, 

: sn 
I 55 
t S5l l  
tSli30 
I I C V  
I IC0 
I CRA 
t ccv 
I CCB 
I P B W  

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
1 

I 
I 

I 
I 
I 
I 

I 
1 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

I 

I 

I 

I , 

6 

0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
I. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

X I  I 
X I ,  

00 

00 
00 
00 

no 

on 
no 

no 
on 
00 
nn 
00 
on 
nn 
n n 

00 

; nicwc 
I CllCWCA 
I n1cwcn 
f QlCWcDA 
t r32cwc 
1 C12C;WCA 
I I'cv 
I CCB 
f 02cwcs 
I ZZZZZ 
I ccv 
I cre 
I PBW 
FRWA 

I PRW 
1 PeWA 
I ccv 
ICC e 

I l l  
- 1  I 

Y 



s CJ 
s 

I 
1 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
1 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
1 

I 
I 

I 

I 
I 

I 
I 

IS 
I S  
I ICV 
I ICV 
I TCV 
I ICB 
I ICSA 
ICSAB 

X I -  
X I ,  

X I -  
XI ,  
XI, 

X l ,  

I 
-1 - 

I 
- _ I  I 

X l X  
X I X  
xtx 
x l x  
x t x  
X I X  

X l X  
X I X  

I 
-1 -. 

- 

,IXlX X X I X  
X I  - 
X I X  
X I X  
X l X  

X I X  
X I X  

I 
- - I  

x I X  l X I  X l  _ I X l X I  ,I x 
X I  x I X l  ,I I :  ,I x I ,I x 
X l X l X l X !  - I X I X I - l X  

I P B W 
IZZZZZ 
I r31cwc 
I OlCWCD 
I02CWC 
IO2CWCS 
I02CWCL 
I02CWCA 
I I-csw 
I ccv 
I CCB 
I ICSA 

I C F I  
I ccv 
I CC8 

ICqAB 

I 

x I ,,I x 
x I ,I x I x I __ 
X I  !XI-!-* 

X -. 12031 - I X I X  X I X  
X l X  
X I X  
X I X  

X I X  
X I X  
X l X  

I 
-1 - 

X I X  
x f x  
X l X  
X I X  

X I X  
X l X  
X l X  

I 
-1 

Xl, X 1 00 

1 on 
5 00 
1 00 

1 no 

1 no 
1 on 
1 on 
I no 
1 no 
I no 
1 on 
I nn 

X I X  
Xl, 
X l X  

X l X  
X I X  
XI% 

I 
-1 - 

1222 ;  I x : x I ~ I x : x : x I x  
X l X I X I X  
x I x I x I x I x I x I x I x I  I X  
x : x t x I x ! x I x : x : x l ~ : x  

I X l X I  - 1 X I X I X I  . I e !  

X I X l X  I x I x I X I  X I  X I  - l X  
X I X  I X I  x I x I x  I X I  x I -I x 

I I I I I I I I I  
I t I 1 - 1 - 1  I -  l " l -  

I I I I I I I I I  



WOOUWARD N 0 2 L A L  

Element Mu l t i -E lement  P r o c e s s i n g  p ro toco l  7/H8 

ICAP61 
Acau:rer! 12/15/90 oy SRP 
Cruq c h e d  12/19/9@ ~y SRP 
Time 1141 

P o s  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

6 18 

19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 

A-r 5 b  
9 

Sample 

I C V l  
ICV2 
ICV3 
STDB 
ICSAA 
ICSABB 
2XCRDL 
HALFSTD 
STDB 
PB 
X 
9011176-01 
9011176-01 
9011176-02 
9011176-02 
9011176-02 
9011176-02 
LCSPW 
HALFSTD 
STDB 
ICSAA 
ICSABB 
2XCRDL 
HALFSTD 
STDB 
STDB 
STD3 
STDl 
STD2 

Mn A J l  

Code 

I C V  
I cv 
1cv 
I C B  
I C S A 0  
ICSABIZl 
C R I 0  
ccv 
CCB 
PBW 
X 
S 
s2 
S 
DS 
I S D  
PS  
LCSW 
ccv 
CCB 
I C S A l  
I C S A B l  
C R I l  
ccv 
CCB 
ws0 
ws1 
ws2 
ws3 

P r e p a r a t i o n  C 1  l e n t  I D  Date 
Method 

I C P  

I C P  
I C P  
ICP 
ICP 
ICP  
I C P  
I C P  

I C V  
I CV 
I C V  
ICB 
ICSA 
ICSAB 
C R I  
ccv 
CCB 
PBW 
zzzzz  
0 lCWC 
01CWCD 
02cwc 
02cwcs 
02CWCL 
02CWCA 
LCSW 
ccv 
CCB 
ICSA 
ICSAB 
C R I  
ccv 
CCB 
s0 
S 
S 
S 

1 2/ 1 5/90 
12/15/90 
12/ 15/9(6 
12/15/90 
12/ 15/90 
12/15/9@ 
12/15/90 
12/15/90 
12/15/90 
12/15/90 
12/15/90 
12 / 15/90 
12/15/90 
12/ 15/90 
12/15/90 
12/15/90 
12/ 15/90 
12/15/90 
12/15/90 
12/15/90 
12/15/90 
12/15/90 
12/15/90 
1 2/ 15/90 
12 / 15/90 
12/15/90 
12/15/90 
12/15/90 
12/15/90 

Time 

11 31 
11 34 
11 37 
11 39 
11 42 
11 44 
11 47 
11 50 
11 52 
11 55 
11 57 
12 00 
12 03 
12 08 
12 11 
12 14 
12 16 
12 19 
12 22 
12 25 
12 27 
12 30 
12 32 
12 35 
12 38 
11 21 
11 24 
11 26 
11 28 



lethad 
I 

% 
%RSD 

8 1  
#2 
#3 

E lem 
Avge 
SDev 
LRSD 

#l 
#2 
#3 

Elem 
A w e  
SDev 
%RSD 

#1 
#2 

1 #3 

0 

CLPOiA 

A13082 
01 787 
00031 

1 7099 

01820 
01780 
01760 

Cr2677 
00080 
00020 
25 OB0 

00100 
00060 
00080 

Ni2316 
.00107 
00023 

21 651 

00120 
00120 
00080 

Hwt 

Standard STOP 

Sb2(368 
- 00027 

001 10 
-413 07 

- 00020 
00080 - OOlbO 
Co2286 
00007 
00023 
366 61 

00020 
00020 - 00020 

K-7666 
.00053 
00099 

1 8 6  98 

00100 - 00060 
00120 

As1034 
- 00067 

00002 
-138 56 

- 00120 
- 00120 
00060 

Cu3267 
00067 
00031 

65 665 

00020 
00080 
00060 

A93280 
.02910 
.00622 
2 1  156 

03080 
.03680 
-02260 

S a t  

Ba6931 

00023 
1 7 3  2 1  

00000 
00000 
00060 

Fe2599 
00920 
00216 

23 511  

01160 
00860 
00710 

Na5889 
03610 
00035 
95168 

03660 
03660 
03600 

ooni3 
Be3130 
00067 
00012 
17 3 2 1  

00080 
00060 
00060 

Pb2203 
00080 
00080 
100 00 

00080 
00160 
00000 

V-2926 -. 00007 . OOOci6 
-692. a2 

00020 
00020 

-. 00060 

Cd2265 
0002(3 
00020 
ion 00 

00000 
00010 
.00020 

Mg27913 
00173 
00076 

63 681 

I00120 
00260 

.00160 

Zn2138 
.00080 
00000 
00000 

.00080 
I00080 
.00080 

nag* I 

Ca3179 
01532 
0 0 2 1 6  
7 5629 

01522 
01653 
01621 

Mn2576 
00010 
00020 
50 000 

00020 
00060 
.00010 



standard 1 zst ion  

1 Method 

, m  
Sclcv 
%RSD 

stl 
# 2  
#3 

1 Elem 
Avgc 
SDev 
%RSD 

' #l 
#2 
#3 

Elem 
Avgc 
SDev 
%RSD 

ttl 
#2 

~@ 

CLPOlA 

A13082 
11 L80 

036 
3 160L 

1 1  650 
11  L69 
1 1  520 

Cr2477 
00180 
00020 

1 1  1 1 1  

00200 
00180 
00160 

N12316 
00107 
00031 
28 661 

00100 
00160 
00080 

RPt 

Standard ST03 

Sb2Oa8 
00327 
00133 

LO 745 

O O L L O  
OOlSO 
00360 

C02286 
000 1 3  
00023 
173 2 1  

00060 
OOODO 
00000 

K -7666 
1 5793 
0065 

60865 

1 5736 
1 5786 
1 5862 

As1936 
02650 
00 1 5 1  

5 0342 

027B0 
02820 
02520 

Cu3267 
01133 
00012 

1 0189 

.01160 
01 120 
01160 

~g32ao 
00187 
00607 
325 39 

00020 
.00860 
- 00320 

Sat 

Ba6936 
00067 
130012 
17 32 1  

00060 
00080 
00060 

Fe259Q 
1 1  933 

015 
12800 

1 1  927 
1 1  922 
1 1  951 

Na5889 
6 3852 
0285 
66702 

6 3606 
6 3788 
6 6166 

Be3130 
00060 
00020 
33 333 

OOOLO 
00060 
00080 

Pb2203 
00513 
00062 
a 1106 

.00500 
00560 
00680 

V-2926 
-00027 
00012 
63 301 

00020 
00060 
00020 

Cd2265 
00120 
00020 

1 6  667 

001Lr3 
00100 
00120 

Mg27913 
5 3731 
0136 
25264 

5 360L 
5 3716 
5 3876 

2112138 
00227 
00023 
10 189 

00260 
.00210 
00200 

Page 1 

Ca3 179 
21 sa13 

018 
083DQ 

2 1  957 
2 1  943 
2 1  921 

Mn2574 
00147 
00012 
6 9282 

00180 
00160 
00160 



lethod 

m SDew 

%RSD 

#1 
sL2 
#3 

E l e m  
Avge 
SDev 
%RSD 

#l 
#2 
#3 

Elcm 
Avge 
SDev 
%RSD 

#1 
#2 

CLPOZA 

AI. 3082 
- 01207 
00150 

- 1 2  l 6 0  

- 01120 
- 01120 - (31380 
Cr2677 
1 0661 
003 1 
2908L 

1 0638 
1 0668 
1 0696 

Ni2316 
1 1611 
0026 

226ao 

1.1581 
1 1616 
1 1636 

Standard S T O l  

Sb2065 
7 5 6 ~ 7  
00325 
62985 

75360 
7400rJ 
75580 

Co228h 
79960 
00223 
27852 

79720 
80000 
80160 

K-7666 
00107 
00062 
39 031 

00120 
00160 
00060 

As1916 
46540 
00263 
3466 3 

66600 
64820 
66600 

Cu3217 
1 3586 
0037 
26861 

1 3562 
1 3569 
1 3628 

As13280 
02680 
00329 

1 3  276 

02100 

02660 
02680 

S a t  

Ra6936 
2 2213 

0060 
26840 

2 2222 
2 2196 
2 2310 

Fe2599 
02513 
00260 

1 0  355 

02780 
02500 
02260 

Na5889 
06167 
00117 
2 8261 

06280 
06100 
06060 

Be3130 
66200 
00160 
21118 

66100 
66160 
66360 

Pb2203 
66887 
00510 
-76195 

.66300 
67160 
67220 

V-2926 
1.1859 
0033 

-27672 

1 l 86b  
1 1836 
1 1896 

Cd2265 
1 6901 
0020 
13512 

1 1882 
1 6922 
1 6898 

Mg2790 
.OOl60 
00053 
33.072 

.00180 
0020c) 
00100 

21-12138 
55017 
00151 
27511 

56980 
.56910 
55220 

Dage 1 

Ca3179 
O l h 9 7  
00609 

8 720-L 

05C36l 
06766 
06252 

Mn2576 
1 9325 

OOLS 
23265 

1 9316 
1 9286 
1 9376 



Standardization 

M e t h o d  

@ 
%RSD 

#l 
#2 
#3 

Elem 
Avge 
SDev 
LRSD 

#1 
#2 
#3 

Elem 
Avge 
SDev 
XRSD 

#l 
#2 
#3 

CLPOlA 

A1 3082 
02107 
ClOlhCl 
7 614.7 

0194.0 
02120 
02260 

Cr2677 
00160 
00020 
16 286 

-00160 
00120 
00160 

Ni2316 
00160 
00000 
00000 

00160 
00160 
00160 

R o t  

Standard STD2 

Sb2068 - 00020 
00161 

-721 11 

00020 - 0C)18(3 
00100 

Co2286 
00060 
00020 
33 333 

00060 
00060 
00080 

K -7666 
00167 
00083 
56 773 

00080 
00210 
00120 

As1936 
- 00173 
00196 

-113 25 

- 00600 
- 00060 
- 00060 
Cu3267 
00367 
00012 
3 3309 

-00360 
00310 
00360 

A93280 
3 7876 
0175 

-66250 

3.7966 
3.7981 
3 7672 

S a t  

Ba6.934. 
00233 
00031 
13 093 

00260 

00200 

Fe2599 
01020 
00080 
7 8631 

01100 
01020 
00960 

Na5889 
06500 
00020 
66115 

06520 
06500 
OL180 

onzcLo 

12-15-90 1 1  3 1  3 7  AM 

Be3130 
00100 
00000 
00000 

00100 
00100 
00100 

Pb2203 
00093 
001 62 

1 5 2  03 

-00120 - 00060 
00220 

V-2921 
00107 
00012 
10 825 

00100 
00120 
.00100 

Cd2245 
00167 
00012 
7 8730 

00160 
00160 
00110 

Mg2790 
00327 
00061 
18 706 

.00360 
00260 
00380 

2112138 
00127 
00023 

1 8  232 

00160 
.00100 

00140 

Daqc 1 

Ca3179 
01212 
00055 

6 8032 

01264. 
01119 
01223 

Mn2576 
00220 
00020 
9 0909 

00220 
00260 
00200 



4nalvsis Reuort 01' Standard Sat 12-15-9r3 11 3 6  18 AM Page 1 

' Method C L P O I A  Samnls Name ICV1,TCV 
?un Time 12/15/9n 1 1  31 6 P  

Elem A 13082 Sb2068 A s 1 9 3 6  Ba1936 
U n i t s  PPrn p p m  porn ppm 
A w g e  2 1338 00226 130129 2 0327 
SDev 0182 01077 OOCl86 0103 
SRSD 88286 676 36 66 868 50553 

#l 2 1161 - On929 00089 2 0275 
#2 2 1359 01203 00229 2 0261 
#3 2 1516 00605 00070 2 0615 

' E r r o r s  QC Pass NOCHECK NOCHECK QC Pass  
V a l u e  2 1720 2 0610 
Range 10 000 10 000 

Elem Cr2677 Co2286 Cu3267 Fe2599 
U n i t s  ppm PPm PPm ppm 
Avge 18725 50731 52018 2 0795 
SDev 00269 00216 00186 0123 
%RSD 50991 62196 35662 5931 1 

#1 68611 50606 51866 2 0681 
#2 68913 50980 51996 2 0778 
$13 68819 50606 52215 2 0926 

Value .51000 .52000 -51900 2.0160 
Range 10 000 10 000 10 000 10.000 

Elern N12316 K-7666 A93280 Na5889 
Uni ts  ppm w m  p p m  w r n  
Avge 69193 52 316 69613 51 837 
SDev 00000 258 00369 272 
%RSD 00000 19303 70513 52616 

#l 69193 52 137 69156 51.778 
#2 69193 52 200 19365 51 599 
#3 69193 52 612 19830 52 133 

E r r o r s  QC Pass QC Pass QC Pass QC Pass 
Value 69700 52 068 19800 51 368 
Range 10 000 i o  oon 10 000 10 000 

Operator SRP 

Be31 30 Cd2245 Ca3179 
ppm Porn porn 

69526 50551 52 360 
00258 00251 259 
52172 50257 69610 

19251 50372 52 065 
69556 50861 52 668 
69768 50138 52 562 

QC Pass QC Pass QC Pass 
51000 69800 51 519 

10 000 10 000 10 000 

Pb2203 Mg2790 Mn2576 
PPm P P m  DPm 
5 1570 25 861 .50&96 
.0300 125 00182 

. ~ a i 6 1  .68618 .35990 

5 1227 25 751 .50305 
5.1705 25.842 .50512 
5 1779 25.998 .SO667 

QC Pass QC Pass QC Pass 
5.1100 25.715 .51600 
10 000 10 000 10 000 

Zn2138 

50375 3 3931 
00223 0399 
6 A 3 0 5  1 1761 

V-2921 
P P m  Ppm 

50122 3.3698 
.SO516 3 6010 
50659 3 1285 

QC Pass QC Pass 
50700 3 3160 

10 000 10 000 

e 



Analvsi s Reonrt 

Method CLPDlA 
Run T i m e  12/15/90 wt CONC Corr 

Elem A13082 
Units PPm 
Avge 01156 
SDev 00153 
%RSD 3 1  176 

#1 01977 
#2 01192 
#3 01192 

Errors NOCHECK 
Value 
Range 

Elem Cr2677 
Units ppm 

SDev -00163 
Avge - 00188 
%RSD -86 591 

#l - 00091 
#2 - 00091 

- 00376 bt-, NOCHECK 
Value 
Range 

Elem Ni2316 
Units ppm 
Avge - 00115 
SDev 00086 
%RSD -75 000 

#l - 00201 
#2 - 00115 
#3 - 00029 
Errors NOCHECK 
Value 
Range 

QC Standard 

Sample Name ICV2 
1 1  31 26 

Factor  

Sb2068 

- 00013 
00127 

-1002 6 

- 00222 
- 00351 
NOCHECK 

ppm 

nn115 

c02286 

- 00086 
00190 

-227 1 5  

00082 - 00062 - 00291 
NOCHECK 

ppm 

K-7661 

06331 
00968 

1 5  275 

06565 
07178 
05278 

NOCHECK 

PPm 

L 

As1936 
Pom 
18396 
00688 
3 7382 

18995 
18567 
17665 

QC Pass 
19000 
10 000 

Cu3217 
PPm 
06611 
00076 

1 5957 

06688 
.066lri 
.06561 

NOCHECK 

A03280 
ppm 
00375 
00012 
3 2790 

00389 
00368 
00368 

NOCHECK 

ICV 

S a t  1?-15-90 1 1  36 56 A N  

BaL93L 
w m  
00135 

38 690 

00195 
00105 
00105 

NOCHECK 

00052 

Fez599 
PPm 
01398 
00019 

1 3873 

01609 
.01376 
.01609 

NOCHECK 

Na5889 
ppm 
21106 
00673 
2 2388 

21579 
21106 
.20636 

NOCHECK 

Ooarator SRP 

Be3130 
ppm 

00030 
00018 

57 735 

Or3050 

00020 

NOCHECK 

00020 

Pb2203 

.00199 
-00913 
157 93 

01196 . 00000 -. 00598 
NOCHECK 

ppm 

V-2921 
PPm 
.OOllZ 
00085 
75 552 

00112 
00196 
00027 

NOCHECK 

Cd2265 

00022 

350 18 

00067 
00067 - 00067 
NOCHECK 

ppm 

00078 

Mg2790 
ppm 
01921 
00671 
31.887 

-01738 
01365 
.02669 

NOCHECK 

2112138 
ppm 
00358 
00000 
05211 

.00358 

.00358 
00358 

NOCHECK 

Ca3179 
porn 
01883 
00639 
33 911 

02179 
01961 
01209 

NOCHECK 

Mn2576 

00103 
.00052 
50 006 

-00155 
.00052 
.00103 

NOCHECK 

ppm 

0 



GI(: S t sndard Sat 12-15-90 1 1  39 29 AM Page 1 

Yethod CLPOlA 
?un Time 12/15/90 

Sample Name ICV3,ICV Operator SRP 
11 37 03 

Factor 1 

Elem A13082 
Units P P m  
Avge 00960 
S O e v  00306 
%RSD 3 1  929 

Sb2068 

1 0106 
0073 
72716 

w r n  
As1936 
P D m  
00318 
01951 
562 02 

Ol601 

01550 

NOCHECK 

- 01907 

Cu3267 
ppm 
00294 
00043 
16 666 

00363 
00270 
00270 

NOCHECK 

A93280 
ppm 
.00065 
00072 
110 &5 

00076 
00133 

- 00011 
NOCHECK 

8a6931 
p p m  
- oc1015 
00026 

-173 2 1  

Be3130 
P o r n  

OOOOr3 
00018 
6OOe6 

00020 - 00010 - 00010 
NOCHECK 

Pb2203 
PDm - 00250 
.00622 

-269 1 7  

00668 - 006L9 
-. 00768 
NOCHECK 

V-2926 

-00055 
00175 
316 28 

00195 - 00161 
00112 

NOCHECK 

Dprn 

Cd2265 
P P m  
- 00022 
00039 

-173 91 

00000 
ooooo 

- 00067 
NOCHECK 

Mg2790 
ppm 
00000 
0065 

-1le6 

00062 -. 00683 
.00620 

NOCHECK 

Zn2138 
PPm - 00306 

00211 
-69 612 

- 00183 - 00568 - 00182 
NOCHECK 

Ca3179 
P D m  
- 020L9 
5301 57 

-7 6767 

- 018e7 
- 0 2 1 3 1  - 02118 
NOCHECK 

Mn2576 
ppm 
00017 
00030 
173.63 

.ooooo 

.00052 . 00000 

NOCHECK 

#1 00931 
#2 00669 
#3 01280 

1 0155 
1 0021 
1 0111 

- 00030 
00015 

- 00030 
Errors NOCHECK 
Value 
Range 

QC Pass 
1 0100 
10 000 

NOCHECK 

Elem Cr2677 
Units PPm 
A w e  - 00188 
SDev 00091 
%RSD -69 989 

Co2286 
ppm - 00001 
00073 

-5273 7 

Fc2599 
ppm 
- 00817 
00102 

-12 569 

#1 -. 00282 
#2 - 00188 
#3 -. 00091 

00082 - 00063 - 00064. 
- 00705 - 00906 
-. 00839 

NOCHECK NOCHECK rs NOCHECK 

Range 

Elem N12316 
Units ppm 
Avge - 00287 
SOev 00172 
%RSD -60 000 

K-7661 

33992 
01594. 
6 6893 

PPm 
Na5889 
PDm 
00210 
00655 
216 5 1  

#1 - 00115 
#2 - 00287 
#3 - 00160 

32511 
33781 
35681 

. 00673 
00673 

- 00315 
Errors NOCHECK 
Va 1 ue 
Range  

NOCHECK NOCHECK 



Analysis R e n o r t  

1 Methad CLPOlA Sample Name STDP 
Run T i m e  12/15/Ql3 1 1  3 9  38 

merit CONC ICRStl C o r r  

Elem A 13082 
Units ppm 
Avge - no779 
SDev 00885 
%RSD -231 1 9  

#l - 00553 
#2 00582 
# 3  - 01163 
Errors LC Pass 
H i g h  20000 
Low - 20000 
Elem Cr2677 

1 Units ppm 
Avge - 00188 
SDev 00091 
XRSD -69 990 

#1 -. 00282 
#2 - 00188 - 00091 

1 h o r s  Lc Pass 
High 01000 
Low - 01000 
Elem Ni2316 
Units Pr>m 
Avge - 00230 
SDev 00179 
%RSD -78 062 

#l - 00376 
#2 - 00029 , #3 - 00287 
Errors LC Pass 
High 01000 
L o w  - 01000 

Factor  

Sb20hS 

00313 
00181 

1 5 3  59 

00818 
- 00086 
00179 

LC Pass 
06000 

- Oh000 
Co2286 
ppm 

ppm 

- 00167 
00216 

-129 2 1  

- 00013 
- 00062 
- 00616 
LC Pass 
05000 

- 05000 

K-7661 
Ppm - 04.011 
01319 

-32 868 

- 03559 
- 02956 
- 05189 
LC Pass 
5 0000 
-5 0000 

1 

As1936 
ppm 
- 00298 
00626 

-209 36 

00206 
- 00102 
- 00997 
LC Pass 
02000 

- 02000 

Cu3267 
ppm - 00117 
00063 

-28 863 

- 00172 
- 00172 
- 00098 
LC Pass 
-02500 
- 02500 
A93280 
PPm - 00162 
.00060 

-26 933 

- 00166 
- 00208 
- 00133 
LC Pass 
01000 

- 01000 

r. 05 

Sat 12-15-Sn I 1  62 03 AM 

Pa6936 
PPm 
c)oooo 
0007 

-2832e6 

- 00075 
00015 
00060 

LC Pass 
20000 

- 20000 

Fe2599 
ppm - 00995 
00085 

-8 6881 

- 01071 - 01007 - 00906 
LC Pass 
10000 

- 10000 
Na5889 
w m  
- 01785 
00396 

-22 205 

- 01118 - 01733 
- 02205 
LC Pass 
5 0000 
-5 0000 

ODerator SRP 

Be3130 
PPm - 00010 

.ooooo 
00000 

- 00010 
- 00010 
- 00010 
LC Pass 
00500 - 00500 
Pb2203 

- 00050 
00996 

-2003 7 

00669 

00599 

LC Pass 
02800 -. 02800 
V-2926 

00027 
00000 
1.2735 

00027 
00027 
.00028 

LC Pass 
05000 - 05000 

p p m  

- 01196 

p p m  

Cd2265 

- 00089 
00039 

-13 385 

PPm 

- 00067 
- 00067 
- 00131 
LC Pass 
00500 - 00500 
Mg2790 
PPm - 00121 
00186 

-149 98 

-. 00310 - 00126 
.00062 

LC Pass 
5 0000 
-5 0000 

Zn2138 
w m  
00123 
.00106 
85 667 

-00185 
00183 
00001 

LC Pass 
02000 - 02000 

cas179 
ppm 
- 00216 
-79 062 

00171 

- 00095 
- 00111 
- 00611 
LC Pass 
5 0000 
-5 0000 

Mn2576 
p p m  
00017 
00030 
173.03 

00000 
00052 . 00000 
LC Pass 
01500 - 01500 

a 



Analysis I3epm-t S a t  12-15-90 1 1  61 6 3  AM wage 1 

1 Method CLPOlA S a m r > L e  Name ICSAA ICSA 
Run T i m e  12/15/90 1 1  12 15 

Operator SRP 

Elem A13082 Sb2068 As1936 Ba6936 Be3130 Cd2265 Ca3179 
Units ppm Ppm pr>m PPm ppm PPm w m  
Avge 535 8 1  - 00335 - 12565 01109 or3010 00638 677 55 
SDev 2 62 02517 05336 00026 00018 00168 92 
%RSD 68960 -759 92 -62 536 2 2206 173 2 1  26 307 19251 

#1 538 51 01563 - 15379 01186 00020 00787 177 96 
01186 00020 00656 678 2 1  

' #3 533 3 1  00662 - 06390 01139 - 00010 00670 676 50 
#2 535 58 - 03230 - 15866 

' Errors LC Pass NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 
High 577 20 537 90 
Low 38L 80 358 60 

Elem Cr2677 ~02286 Cu3267 Fe2599 P b2203 Mg2790 Mn2576 
Units ppm PPm ppm ppm ppm ppm ppm 
Avge 01956 - 00266 01773 182 26 -01668 696.85 .02668 
SDev * 00002 00161 00066 53 00510 1 71 00057 

I %RSD 0a246 -58 195 2 5713 28822 30 568 34.559 2 3281 

#l 01955 - 00162 01755 182 67 01085 696 50 02391 
#2 01955 - 00612 01826 182.39 -02029 696 97 .0264.8 

High 
Lou 

219 18 
166.12 

54.1 08 
360.72 

Elem Ni2316 K-7666 Ag3280 ~85889 V-2926 Zn2138 

Avge 00767 02322 - 00659 1 6712 -. 00286 19652 
SOev 00172 01663 00051 0057 00085 .00916 
%RSD 23 077 62 986 -7 7619 33983 -29 776 6 6975 

' Units ppm PPm ppm PPm PPm ppm 

#1 00919 Old78 - 00627 1 6775 - 00292 20300 
#2 00767 01011 - 00631 1 6696 - 00367 19572 
#3 00575 01678 - 00717 1 6665 - 00198 18684. 

E r r o r s  NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 
High 

' L o w  



4nalrsis R e m r t  

lethod CLP0lA 
?un Time 12/15/90 

Elem 
I Units 
, A w e  
SDev 
%RSD 

#1 
#2 
#3 

E r r o r s  
High 
Low 

Elem 
Units 
A w e  

I SDev 
%RSD 

#l 
#2 

I &  rs 
’ High 
Low 

Elem 
Units 
Avge 
SDev 
SRSD 

#l 
#2 
#3 

E r r o r s  
High 
Low 

A131352 

530 70 
2 73 
51636 

528 0 1  
533 17 
530 61 

LC Pass 
563 61 
375 76 

Cr2477 
ppm 
65506 
00251 
55061 

65610 
.65791 
65318 

LC P a s s  
63000 
62000 

Ni2316 
ppm 
77927 
00587 
75297 

77667 
78587 
77725 

LC Pass 

75200 

PPm 

1 1280 

Sample Name ICSA~B,XCSAB 
11 L1 5 0  

F a c t o r  

Sb2068 
ppm 
- 02166 
02582 

-133 07 

- 05291 
00382 - 01585 

NOCHECK 

Co2286 
ppm 
60562 
00127 
31379 

10615 
-60469 
10561 

LC Pa9s 
59280 
39520 

K -7666 
Pprn - 00211 
00968 

-158 26 

00865 - 01056 - 00622 
NOCHECK 

1 

As1936 
w m  
- 12365 
02389 

-19 317 

- 16989 
- 11790 - 10317 
NOCHECK 

Cu3217 
DPm 
69867 
00383 
76765 

69685 
50250 
69867 

LC Pass 
62760 
61860 

A93280 
ppm 
85571 
00517 
60633 

.85052 
86086 
85576 

LC Pass 
1 1880 
79200 

6aC1931 
porn 
67179 
00196 
11560 

16955 
67316 
67249 

L C  Pass 
56720 
36680 

Fe2599 
ppm 
180 17 

86 
67569 

179 36 
181 05 
180 1 3  

L C  Pass 
216.38 
162 92 

Na5889 
w r n  
1 6669 
0088 
52675 

1 6570 
1 6763 
1 6433 

NOCHECK 

Operator  SRP 

Be3130 

63538 
00249 
61738 

-63327 
63861 
63668 

LC Pass 
.56660 
37760 

Pb2203 
ppm 
4 2111 
.0208 
.69351 

6.1950 
6.2365 
6 2036 

LC Pass 
5.6600 
3.7600 

V-2921 

63953 
00338 
.76900 

63666 
66315 
63896 

LC Pass 
56520 
37680 

m r n  

PPm 

Cd2265 

81507 
00687 
86320 

81051 
82297 
81172 

LC Pass 
1 1696 
76660 

Mg2790 
PPm 
690 06 

2.37 
.&a326 

687.69 

ppm 

692.63 
490 02 

L C  Pass 
536.26 
356 16 

21-12138 
ppm 
1 1 1 7 2  
IO100 
89076 

1.1107 
1 1287 
1.1126 

LC Pass 
1 2 3 1 2  
82080 

Page 1 

Ca3179 

669 03 
2 55 
566’1 2 

666 77 
171 80 
668 5 1  

L C  Pass 
536 96 
356 66 

oom 

Mn2576 
ppm 
66072 
00181 

.61152 

63870 
.66221 
.64120 

LC Pass 
-63600 
.62600 



Analvsis Reoort Sat 12-1c.-312 1 1  69 51 AM Daae 1 

1 Method CCPOlA Sample Name 2XCRDL C R I  
Run T i m e  12/15/90 1 1  67 26 

' E l e m  ~ i 3 n ~ 2  Sb2068 As1936 Ba1916 
U n i t s  ppm ppm pDm ppm 
Avge 30766 10977 06 166 00000 
SOev 05657 00600 00366 0003 
LRSD 18 387 3 6672 8 2676 -892e6 

, #l 35826 10577 03960 00015 
I #2 3 1 8 1 3  11378 06560 00015 
$13 26659 10978 03992 - 00030 
Elern Cr2677 C02286 Cu.3267 Fe2599 
Units p p r n  P P m  p p m  P p m  
Avoe 01639 09163 06716 10896 
SDev 00056 00072 00063 02578 
%RSD 3 7663 78581 90935 23 662 

#1 01608 09205 06766 13321 
#2 01107 09205 01690 11171 
#3 01501 09080 06689 .08188 

E l e m  Ni2316 K-7666 A93280 Na5889 
U n i t s  p p m  P P m  P P m  p p r n  

l A w e  -07069 - 01631 01767 - 03780 
00050 06832 00116 00673 

1 a 70608 -156 08 6 6535 -12 500 

1 #1 07060 - 09290 01763 - 03780 
#2 07126 - 07390 01892 - 03308 
#3 07060 03378 01667 - 01253 

O p e r a t o r  SRP 

Be3130 Cd2265 Cas179 
P P m  w m  pr>m 
00938 00939 32635 
00063 00067 05179 
6 7151 7 1652 16 789 

00988 00872 37556 
00958 01006 33573 

00960 26767 00867 

Pb2203 Mg2790 Mn2576 
p p m  P P m  p p m  
01666 27638 02866 

.06155 .00052 00601 
1 2  881 22 133 1 8161 

06762 .32837 .02866 
28761 02898 05213 
.20735 02796 -06023 

V-2921 Zn2138 
P P m  P P m  
-09699 .03989 
.00191 00317 
2 0609 7 9673 

09611 06171 
09611 -03623 
09275 06172 

' *  



Analvsic; R e D o r t  

Method CLPOlA 
Run Time 12/15/90 

nt Ccvttl 
CONC Corr  

Elem 
Units 
Avgc 
SDev 
%RSD 

#1 
#2 
#3 

E r r o r s  
H i g h  
Low 

Elcm 
Units 
Avge 
SDev 
XRSO 

#1 
#2 

ihr s 
H i g h  
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

stl 
#2 
#3 

E r r o r s  
H i g h  
Low 

* 

A13052 

21 223 
065 

18666 

21 239 
21 172 
21 257 

LC Pass 
27 500 
22 500 

Cr2677 
PPm 
2 3681 
0063 

-26397 

2 3715 
2 3612 
2 3725 

LC Pass 
2 7500 
2 2500 

Ni2316 
ppm 
2 3366 
0069 
29615 

2 3361 
2 3280 
2 3118 

LC Pass 
2 7500 
2 2500 

PPm 

SamDle Name HALFSTO CCV 
1 1  50 00 

FactQr 

Sb2048 

2 1057 
0020 
08503 

2 6105 
2 1092 
2 1065 

LC Pass 
2 7500 
2 2500 

Co2286 
PPm 
2 3330 
0083 
35636 

2 3386 
2 3235 
2 3372 

LC Pass 
2.7500 
2 2500 

K-7661 

26 329 
016 

06552 

21 313 
26 312 
21 3 3 1  

LC Pass 
27 500 
22 500 

ppm 

ppm 

1 

As1934 
w m  
2 1075 
0239 
09117 

2 6339 
2 3876 
2 1008 

LC Pass 
2 7500 
2 2500 

Cu3217 
ppm 
2 3917 
0066 

.27607 

2 3951 
2 3811 
2 3959 

LC Pass 
2 7500 
2 2500 

A93280 
ppm 
66778 
00186 
39711 

.66837 
60570 
16927 

LC Pass 
55000 
65000 

Ba1931 
ppm 
2 6218 
0055 
22586 

2 6251 
'2 6155 
2 62L5 

LC Pass 
2 7500 
2 2500 

Fe2599 
ppm 
9 7733 
0195 
19928 

9 7861 
9 7508 
9 7851 

LC Pass 
11.000 
9 0000 

Na5889 
ppm 
26 391 

065 
26706 

26.633 
21.316 
26 125 

LC Pass 
27 500 
22 500 

Ooerator SRP 

Be3130 
PPm 
18508 
00155 
31992 

68679 
68377 
18168 

LC Pass 
55000 
65000 

Pb2203 

2 3731 
0176 

.76173 

ppm 

2 36a6 
2.3582 
2.3926 

LC Pass 
2 7500 
2 2500 

V-2926 
ppm 
2 3919 
0059 
26651 

2 3975 
2.3882 
2 3991 

L C  Pass 
2 7500 
2 2500 

Cd2265 

2 3291 
0011 
18886 

2 3287 
2 3256 
2 3361 

LC Pass 
2 7500 
2 2500 

Mg2790 
PPm 
26.161 

.060 
16265 

26 686 
26.615 
26.686 

LC Pass 
27 SO0 
22.500 

ppm 

Zn2138 
ppm 
2 397s 
0086 
35093 

2.6026 
2 3878 
2 1023 

LC Pass 
2 7500 
2 2500 

Ca3179 
w m  
26 029 

070 
29260 

26 075 
23 068 
26 063 

LC Pass 
27 500 
22 500 

Mn2576 
ppm 
2.3780 
0060 

.25035 

2 3770 
2 3721 
2 3810 

LC Pass 
2 7500 
2.2500 



4nalvsis R e p o r t  Sat 12-15-90 1 1  55 0 7  AM Daa+ 1 

Ysthod CLPO3 A SamDle Name STDB 
3un T i m e  1 2 / 1 5 / 9 0  1 1  52 31 

nt CCf3#1 
I '% CnNr rnrr 

Elern 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

E r r o r s  
H i g h  
Lou 

Elcm 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

E I? ors  
High 
Lou 

Elern 
Units 
Avge 
SDev 
%RSD 

tl 
#2 
#3 

E r r o r s  
High 
Lou 

A13082 

02248 
005% 
26 631 

01628 
02588 
02588 

LC Pass 
20000 

Ptm 

- 20000 
Cr2677 
pprn - 00219 
00056 

-26 737 

- 00188 
- 00188 - 00282 
L C  Pass 
01000 - 01000 
Ni2316 
PPrn - 00115 
00228 

-198 63 

00057 - 0037L - 00029 
LC Pass 
06000 

- 06000 

Factor 

Sb2048 
PPm 
- 00220 

-218 58 

- 00751 

0068 1 

00179 
- 00086 
LC Pass 
06000 - 06000 

~02286 
PPm 
00082 
00126 

1 5 2  23 

00208 
- 00063 
00083 

LC  Pass 
05000 

- 05000 
K-7661 

- 01056 
01676 

-158 75 

- 01689 
00865 

- 02322 
L C  Pass 
5 0000 
-5 0000 

pprn 

1 

As1936 
rmm - 0 1 7 1 5  

0090s 
-52 992 

- 00860 
L- 02649 - 01615 

L C  Pass 
02000 - 02000 

Cu3267 
ppm 
00123 
00167 
120 01 

00270 
.00123 
-. 00025 
L C  Pass 
.02500 - 02500 
A93280 
PPm 
00016 
00017 
37 077 

00053 
00027 
on058 

I-c Pass 
01000 

- 01000 

C C B  

ea6936 
PPm 
00150 
00015 

30  000 

00195 

00150 

LC Pass 
20000 

- 20000 
Fe2599 
ppm 
00112 
00218 
195 61 

00336 
00100 -. 00101 

L C  Pass 
.10000 - 10000 
Ns5889 
PPm 
00053 
00896 
1705 9 

- 00965 
003 1 5  
00788 

LC Pass 
5 0000 
-5 0000 

o o i m  

Operator SRP 

Be31 30 
PPrn 
nonio 
OQ018 
173 2 1  

00020 - 00010 
00020 

L C  Pass 
00500 - 00500 
Pb2203 

00198 
00228 

1 1 5  38 

- 00001 
00666 
.001L8 

L C  Pass 

ppm 

02800 
- 02800 
V-2926 

00223 
00068 

2 1  628 

.00195 
00195 
00279 

L C  Pass 
05000 

- 05000 

ppm 

Cd2265 

00000 
0000 

-126 95 

00000 

r30000 

L C  Pass 
00500 - 00500 
Ma2790 

02235 
00130 

1 9  250 

02183 
01738 
02683 

L C  Pass 
5 0000 
-5 0000 

Zn2138 
ppm 

pprn 

oooon 

ppm 

- 00061 
Of3106 

-175 06 

- 0018L 
00001 
00000 

L C  Pass 
02000 - 02000 

Ca3179 
w m  
02658 
00288 
11 578 

02785 
02662 
02216 

L C  Pass 
5 0000 
-5 0000 

Mn2576 
ppm 
.00190 
00079 
dl 676 

.00259 
00103 
.00207 

LC Pass 
01500 - 01500 



Ic thod  CLP0lA Samnle Name PB PBW 
?[in Time 12/15/90 1 1  55 1 0  

Elem A13082 
Units ppm 
Avge 02995 
SDev 006.81 
%RSD 16 063 

#l 02675 
#2 03568 
#3 02763 

E r r o r s  LC Pass 

Low - 20000 
, High 20000 

Elem Cr2677 
U n i t s  ppm 
Avge - 00251 
SDev 00164 
%RSD -57 286 

#l - 00376 
#2 - 00091 
#3 - 00282 , a  r s  LC  Pass 
H i g h  01000 
Low - 01000 

I 

Eltm Ni2316 
U n i t s  ppm 
Avge - 00376 
SDev 00000 
%RSD 00000 

#1 - 00371 
#2 - 00371 
#3 - 00376 

E r r n r s  LC Pass 
H i g h  06000 
Low - 01000 

F a c t o r  1 

Sb2068 

00603 
01776 

cL60 1 3  

PPm 

- 01551 
01913 
00868 

LC Pass 
06000 

- 06000 

C02286 

00123 
00190 

156 96 

PPm 

00081 
00330 - 00063 

LC Pass 
05000 - 05000 

K-7666 

02322 
01217 

PPm 

i a i  59 

- 02322 
05912 
03378 

LC Pass 
5 0000 
-5 onno 

As1936 
PPm 
- 00715 

01287 
-179 98 

00660 
- 01921 
- 00565 

LC  Pass 
02000 

- 02000 

Cu3267 
PPm 

00098 
00085 

86 672 

00019 
00197 
00019 

LC  Pass 
02500 

- 02500 

A03280 
ppm - 00085 

00081 
-96 795 

- 00175 
- 00058 
- 00021 

LC Pass 
01000 

- oiono 

Ba1Q36 
PPm 

00075 
00052 

69 282 

00015 
00105 
no105 

LC Pass 
.20000 - 20000 
Fe2599 
ppm 

00939 
00089 
9 4.157 

00973 
.01006 
00839 

LC Pass 
10000 - 10000 

Na5889 
ppm 

00683 
00506 

71 182 

00315 
01260 
00173 

L C  Pass 

-5 0000 
5 oono 

Operator SRP 

Be3130 
PPm 

C)OOlO 
OOOl .8  

173 21 

- 00010 
00020 
00020 

LC  Pass 
00500 - 00500 

Pb2203 
PPm 

00017 
-00173 
366 20 

001c17 - 00152 
.00117 

LC  Pass 
.02800 -. 02800 

V-2926 

00027 
00085 

311.31 

- 00057 
00112 

- 00027 

LC Pass 
05000 

- 05000 

ppm 

Cd2265 

- 00015 
ppm 

00039 
-86 1 1 9  

00000 
- 00067 - 00067 

LC Pass 
00500 

- 00500 

Mg2790 
ppm 
.02236 
01122 
so 220 

01179 
03613 
02110 

LC Pass 
5 0000 
-5 0000 

Zn2138 
Ppm 

01661 
00183 

12.500 

.01617 
01281 
01466 

LC Pass 
02000 - 02000 

Ca3179 
PPm 

1296 1 
00071 
56652 

13023 
12886 
12977 

LC Pass 
5 0000 
-5 F3000 

Mn2576 

00086 
.00030 
36 676 

ppm 

-00103 
.00052 
00103 

LC Pass . 0 1500 -. 01500 



Analv-is ReDort 

' &  

Method CLPOlA 
Run Time 12/15/90 

nt CWClOOl 
CCINC Corr 

E l c m  
Units 
Avge 
SDev 
SRSD 

#1 
#2 
#3 

Elem 
Units 
Avge 
SDev 
t R S D  

#1 
#2 
#3 

A13082 

09187 
00343 
3 9513 

09303 
09678 
08780 

Cr2677 
ppm 

ppm 

- 00252 
00217 

-85 961 

-. 00378 
- 00378 
- 00002 
N12316 

01236 
00179 

1 6  523 

01092 
01178 
01637 

ppm 

Sat 

SamDle Name 9011176-01 S 
12 00 31 

Factor 

Sb2068 

- 0086cL 
00183 

-55 559 

- 00996 
- 00329 
- 01267 

porn 

C02286 

00006 
00071 
1156 1 

00088 - 00036 - 00031 
K-7666 
ppm 
79176 

.02398 
3 0288 

77185 
81919 
78118 

PPm 

1 

As1934 
w r n  
- 00297 
02089 

-703 59 

01057 
00755 - 02703 
Cu3267 
PPm 
nono1 
00113 
8066 1 

- 00097 
- 00023 
00126 

493280 
ppm - 00280 
00152 

-56 350 

- 00626 
- 00296 - 00121 

BaLQ31 
pwm 
19019 
00101 
56596 

19079 
18899 
19079 

Fe2599 
PPm 
08226 

2 0115 

.08226 
08056 
08392 

Na5889 
ppm 
65 256 

63807 

65 311 
65 027 
65 396 

ooiaa 

198 

12-15-90 12 02 57 PM 

Operator SRP 

Be31 30 
PPm - 00010 
00030 

-300 00 

- 00010 
00020 
-.00010 

Pb2203 

00212 
00311 
128 69 

- 00590 
00162 -. 00007 
V-2921 
ppm 
00226 
.00097 
63 669 

00112 
00280 
00281 

ppm 

Cd2265 

- 00091 
00039 

-12 752 

- 00068 - 00068 
- 00135 

ppm 

Mg2790 
ppm 
30 660 

173 
56363 

30 720 
30 665 
30.796 

Zn2138 
ppm 
.30619 
00123 
1.3907 

30907 
-30175 
30176 

D B Q e  1 

Ca3179 
ppm 
109 1 1  

96 
87826 

109 73 
108 0 1  
109 59 

Mn2576 
ppm 
03278 
00060 

1 8235 

.03312 
03209 
.03312 



Yethod CLPOlA 
?un T i m e  12/15/90 

nt CWC 1001 D 
C@NC Cor r  

Elem 
Uni ts  
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Elem 
' Units 
1 A w e  
SDcv 
%RSD 

#l 
#2 

1 #3 

' Elcm 
Units 

1 %  a 
#1 

, #2 
#3 

A13082 

05812 
00133 
2 2809 

05726 
05813 
05988 

Cr2677 
ppm 

ppm 

- 00286 
00219 

-87 630 

- 00002 
- 00671 - 00378 
Ni2316 
ppm 
I00602 
.00119 
37 1 1 5  

00575 
00316 
00316 

Sat 

SamDle Name 9011176-01 S2 
1 2  03 0 3  

Fact or 

Sb2068 
ppm - 00287 

00557 
-193 99 

- 00668 
00338 

- 00730 
C02286 

00066 
00163 
329.28 

-. 00039 
00209 - 00060 
K-7666 

78752 
00633 
80629 

78118 
78752 
79385 

ppm 

PPm 

12-15-9I-J 1 2  0 5  3 1  PM Page 1 

Operator- SRP 

As1936 
p p m  
- 00381 
01716 

-658 013 

01226 
- (30130 - 02236 
Cu3267 
ppm 
00075 
00063 
56 906 

00050 
00050 
.00126 

Ag3280 
PPm - 00238 
00166 

-68 821 

- 00116 - ooci21 
- 00176 

Ba1936 
PPrn 
18881 
00069 
36370 

18809 
18899 
18966 

Fe2599 
ppm 
06256 
00160 
2 2328 

06166 
06612 
0621 1 

Ne5889 

66. 726 
236 

.) 52769 

66 667 
66 928 
66 783 

PPm 

Be3130 
ppm 
00010 
00018 
173 2 1  

00020 - 00010 
00020 

Pb2203 

00296 
00832 
283.08 

.0066l - 00603 

.01061 

V-2926 

.00056 

.00098 
176 73 

.00113 - 00057 
00112 

Ppm 

PPm 

Cd2265 

- 00068 
00000 - 07575 

- 00068 - 00068 - 00068 

ppm 

Mg2790 
PPm 
30 385 

178 
58516 

30 182 
30 5 1 3  
30.659 

Zn2138 
ppm 
.29995 
.00686 
1.6150 

.29666 

.30179 
30361 

Ca3179 
pPm 
109 (35 

59 
56059 

108 37 
109 62 
109 37 

Mn2576 

03088 
00030 
96765 

03105 
03056 

.03105 

ppm 



Analysis R e p o r t  

Method CLPOlA 
Run T i m e  12/15/90 

nt CWC1003 
CONC C o r r  

Elem 
1 Units 

Avge 
SDev 
%RSD 

#l 
t2 
#3 

Elem 
Units 

1 Avge 
SDev 

' %RSD 

#1 
#2 
#3 

Elem 
Units 

I 

~@ 
#1 

~ #2 
, #3 

A1 3082 

06157 
0091 1 

2 1  911 

03721 
05206 
03566 

Cr2677 
ppm 

PPm 

- 00365 
00056 

-15 717 

- 00377 
- 00377 
- 00283 
Ni2316 
ppm 
00688 
00086 

1 7  667 

00602 
00688 
00575 

S a t  

Samole Name 9011176-02 S 
1 2  08 53 

F a c t o r  

Sb2068 

00355 
00L7n 

PPm 

122 07 

00875 
00361 - on061 
C02286 

00085 
00216 
252 22 

Ppm 

- 00039 
00336 

- 00039 
K-7666 

2 3962 
0097 
60610 

2 3963 
2 6027 
2 3837 

Ppm 

1 

As1936 
PPm 
00527 
00175 
71 185 

00178 
00926 
00679 

Cu3267 
PPm 
00198 
00076 
37 188 

00272 
00121 
00198 

A93280 
PPm - 00326 
.00155 

-67 969 

- 00262 - 00226 
- 00503 

Ba6936 
ppm 
2d659 
(30060 
28079 

26519 
26676 
26386 

Fe2599 
PPm 
09878 
00078 
78536 

09968 
09836 
09836 

Na5889 
Ppm 
57 999 

096 
16286 

58 105 
57 926 
57 968 

Page 1 12-15-90 1 2  1 1  1 9  PM 

Operator SRP 

Be3130 
ppm - 00020 

00035 
-173 2 1  

- 00060 
00020 

Pb2203 

00663 
00311 
68 287 

.00763 

.00892 
00295 

V-2926 

00308 
-00128 
61 636 

00668 
00280 
00196 

- ooo~n 

ppm 

PPm 

C62265 

00021 
00078 
372 39 

00066 
00066 - 00069 

ppm 

Mg2790 
PPm 
33 266 

293 
88211 

33 535 
33 250 
32.968 

Zn2138 
PPm 
36823 
01190 
3.2326 

.38013 
36762 
.35666 

Ca3179 
ppm 
1 2 1  16 
2 37 

1 9560 

123 36 
1 2 1  61 
118 65 

Mn2576 
ppm 
01829 
00060 
3 2676 

01863 
.01863 
01760 



Anaivsis Hepnrt sat  

Method CLPOlA Samo I e Name 901 1176-02. OS 
;%;;e 12/15/90 12 11 26 

cwc 10035 
M CONC C o r r  

Elem 
Units  
Avge 

' socv 
%RSD 

#1 
#2 
#3 

Elem 
Uni ts  
Avge 
SDev 
%RSD 

#1 
t 2  
t 3  

Eltm 
Uni ts  

' E  % 

#1 
#2 

I #3 

A 1 3082 

2 0585 
0207 

1 0068 

2 0687 
2 0722 
2 0367 

Cr2477 
ppm 

18852 
00188 
99606 

18666 
19060 

-18852 

Ni2316 

.06061 
00326 
70853 

ppm 

pom 

65831 
66636 
65917 

Factor  

Sb2048 

68885 
00645 

1 3606 

68220 
19550 

ppm 

a a a ~  

C02286 

65826 
00505 

1 1012 

.65369 
66367 
65762 

K-7666 

2.3226 
0369 

1 5021 

2 2887 
2 3583 
2 3203 

prm 

ppm 

1 

As1936 
PPm 
1 9669 
0092 

67237 

1 9368 
1 9568 
1 9690 

Cu326 7 
PPm 

23653 
00112 
67538 

-23776 
23555 

-23628 

A93280 
p p m  
-06571 
00076 

1 6528 

06565 
-06656 
01512 

Ba6936 
porn 
2 1893 

0124 
5761 3 

2 2015 
2 1902 
2 1763 

Fe2599 
ppm 
1 0330 

-0052 
50359 

1 0328 
1 0382 
1 0278 

Na5889 
ppm 
58.661 

301 
51615 

58 751 

58 151 
58 682 

Dage 1 12-13-90 12 13 56 PM 

Oocrator SRP 

Be3130 
porn 

05020 
00035 
69561 

05010 
05060 
06980 

Pb2203 

67316 
00526 

1 1070 

67265 
67863 

.66819 

V-2926 

-67515 
.00175 
-36837 

67571 
67656 
67319 

ppm 

ppm 

(262245 

06601 
00030 
86105 

06623 
06623 
06556 

Mg2790 
ppm 
33 550 

070 
20966 

33.583 
33.598 
33.669 

Zn2138 
w m  
.82027 
.00622 
51631 

.82272 
82270 
81560 

ppm 

Ca3 17Q 
porn 
121 5Q 

6L 
36132 

121 17 
122 05 
121 56 

Mn2576 

69511 
00196 
39572 

.19625 
69735 

.69373 

ppm 



4nalvsis Reoort 

I Yethod- CLPOlA 
?un Time 12/15/90 

t C W C 1 0031- 
CnNC C o r r  

, Elem 
U n i t s  
Avge 
SDev 
SRSD 

#1 
#2 
#3 

Elem 
Units 
Avge 
SDev 
tRSD 

#l 
#2 
#3 

Elem 
Units 

#1 
#2 
#3 

A13082 

05556 
00369 

6 2833 

05903 
05556 
05205 

Cr2677 
PPm 

P P m  

- 00282 
00096 

-33 316 

- 00188 - 00376 
- 00282 

N12316 

- 00172 
.00050 

PPm 

-28 868 

- 00201 
- 00201 - 00115 

Sat 12-15-3rJ 12 1 5  27 PM Dage 1 

Sample Name 9011176-02;IS0/5 Operator- SRP 
12 16 00 

Factor  

Sb2048 

- 00365 
p p m  

00662 
-132 87 

- 00082 - 00080 - 00881 

~02286  
ppm - 00062 

00126 
-296 37 

-00082 - 00167 - 00062 

K-7661 
PPm 

63693 
02036 
6 6816 

62015 
62668 
65815 

1 

A s  1936 
PPm 
- 01278 

00828 
-66 786 

- 00729 - 02231 
- 00876 

Cu3217 
PPm 

00123 
00076 

59 910 

.00197 

.00123 

. 00069 

A93280 
PPm 
-. 00156 

00061 
-26 085 

- 00165 
- I  00112 
- 00191 

Ea1936 
PPm 

136916 
00015 
91663 

06961 
06016 
06871 

Fc2599 
ppm 

01308 
00136 

10 255 

.01163 
01308 
01176 

Nls5889 
ppm 
11 284 

021 
18253 

11 270 
11 275 
11 308 

Be3130 
PPm 
00000 
00018 

600e6 

- 00010 - 00010 
00020 

Pb2203 

- 00156 
-01167 

-760 18 

ppm 

.01191 - 00751 
-.00901 

V-2924 
p p m  
.00027 . 00000 
1.1910 

.00027 
00027 

.00027 

Cd2265 

- 00136 
00067 

PPm 

-19 918 

- 00135 - 00202 
- 00067 

Mg2790 
PPm 
6 5637 

.0378 
.57768 

6.5257 
6.5183 
6.5872 

Zn2138 
ppm 
.07256 
.00211 
2 9101 

.075 
07134 

-07136 

Ca3179 
PPm 
23 908 

195 
81766 

23 817 
23 776 
26 132 

Mn2576 
p p m  

00379 
.00030 
7 8753 

00362 
00411 
00362 

1) 



Analvsis Repor t  Sat 

Method CLPOlA Sample Name 9011176-02 PS 
Run Time 12/15/90 1 2  16 33 

ent CWC1003A 
CONC Corr 

Elcm 
Units 
Avge 
SOev 
%RSD 

#1 
#2 
#3 

Elcm 
Units 
Avgt 
SDev 
%RSD 

#1 
#2 
t3 

Elem 
Units 
Avae 

tl 
#2 
$13 

A1 3082 

26360 
00762 
3 1317 

26136 
25183 
23700 

Cr2677 
ppm - 00220 
00108 

-69 298 

- 00095 
- 00283 
- 00283 

ppm 

Ni2316 
ppm 
on603 
.00368 
57 735 

00602 
01006 
00602 

Factor 

SO2068 

00695 
00602 
86 581 

00737 
01276 
00073 

Co2286 
PPm 
0021 1 
00126 
59 855 

00085 
00337 
IO0210 

K-7666 

2 2971 
* 0222 
96835 

2 2950 
2 3203 
2 2760 

ppm 

ppm 

1 

As1936 
ppm - 00163 
01761 

-1066 5 

00991 
00685 - 02166 
Cu3267 
PPm 
00668 
00063 
9 0883 

.00119 
00692 
.00692 

A93280 
ppm - 00301 
00077 

-25. &72 

- 00280 - 00238 - 00387 

Ba1936 
ppm 
26279 
00137 
56575 

26159 
26629 
26269 

Fe2599 
PPm 
09026 
00116 

1 2871 

08959 
09160 
.08959 

Ns5889 
Porn 
57 369 

303 
.52832 

57 031 
57 635 
57 382 

Be3130 
PPm - 00010 
00000 
00000 

- 00010 - 00010 - 00010 
Pb2203 

- 00316 
.00776 

-265 56 

-. 00761 
.00580 -. 00761 
V-2926 

-00195 
.00081 
12 969 

.00196 

.00279 

.00111 

Porn 

pprn 

C62265 
PPm - 00001 
00067 

-6808 6 

-00066 - 00001 - 00069 
Mg2790 
ppm 
33 278 

.lo5 
-31701 

33 183 
33 391 
33.259 

Zn2138 
PPrn 
.36517 
.00560 
1.5329 

-36396 
.36028 
.37128 

Ca3179 
PPm 
1 2 1  80 

2 1  
17296 

1 2 1  82 
1 2 2  00 
121 58 

Mn2576 
PPrn 
-01796 
00030 

1 6657 

.01759 
01811 
.01811 



Anal v s i s  R e o o r t  

Method CLPOlA 
R u n  T i m e  12/15/90 

CONC C o r r  crq(p[f'"t Lcs 
E l e m  A13082 

Avge 1 9116 
SDev 0079 

1 %RSD 616lb 

1 Units P p m  

#l 1 9056 
#2 1 9082 
#3 1 9206 

E r r o r s  LC Pass 
Hlgh 2 6060 
Low 1 7380 

Elem Cr2677 
Units ppm 
Avge .63605 
SDev 00166 
%RSD 33053 

#l 63376 

#3 63562 
#2 .ti3280 

rs LC Pass 
H i g h  .61200 
Low ~0800 

Elem Ni2316 
Units ppm 

i A v g e  62356 
SDev 00277 
%RSD - 65625 
#1 62555 
#2 62038 

I #3 62669 

E r r o r s  LC Pass 
H i g h  59660 
L o w  39760 

S a m o l e  N a m e -  LCSPW 
1 2  1 9  27 

F a c t o r  

Sb2068 

93019 
02295 
2 6669 

91375 
9206 1 
95610 

LC Pass 
1 1760 

PPm 

78200 

~02286 
ppm 
66101 
002 16 
68996 

63977 
63975 
66350 

LC Pass 
.62600 
61600 

K-7666 

66 390 
176 

37651 

66 693 
66 687 
66 189 

LC Pass 

6 1  650 

ppm 

62 680 

1 

As1936 
PPm 
00656 
00517 
78 810 

00358 
00357 
01253 

NOCHECK 

Cu3267 

-66615 
00076 

ppm 

.is782 

66615 
.66688 
66561 

LC Pass 

.61520 

.62280 

A93280 
ppm 
-63636 
00200 
65855 

63581 
63669 
63858 

LC Pass 
-59760 
39860 

S a t  12-15-90 1 2  21 5 7  P M  page 1 

LCSW 

8a1936 
PPm 
1 8316 
0081 
66072 

1 8377 
1 8316 
1 8226 

LC Pass 
2 6690 
1 6330 

Fe2599 
PPm 
1 8337 
0039 
21051 

1 8338 
1.8298 
1.8375 

LC Pass 
2 6530 
1 6350 

~a5889 
PPm 
15 938 

237 
51650 

66 116 
66 032 
65 668 

LC Pass 
61 660 
61 090 

O p e r a t o r  SRP 

Be31 30 
PPm 
65202 
00080 
17701 

65292 
65161 
65171 

LC Pass 
61200 
60800 

Pb2203 

4.3525 
.0399 
-91661 

6 3156 
6.3670 

ppm 

6 3968 

LC Pass 
6.1680 
6 1120 

W-2926 
PPm 
.66269 
00097 
22016 

66305 
16136 
66306 

LC Pass 
-60860 
60560 

Cd2265 

62590 
00293 

p p m  

68671 

62656 
62389 
62926 

LC Pass 

60020 
59580 

Mg2790 
ppm 
22.767 

017 
.07330 

22 778 
22 768 
22 776 

LC Pass 
30.890 
20 600 

zn2138 
pDm 
2 7131 
0076 

.27213 

2 7173 
2 7065 
2 7173 

LC Pass 
3 9800 
2 6530 

~ a 3  179 
PPm 
65 691 

236 
51680 

65 586 
65 525 
65 961 

LC Pass 

61 2 1 5  
61. a20 

Mn2576 
PPrn . ti5250 
00060 
13207 

65206 
.ksiai 
. &baa6 
LC Pass 
61920 
11280 

e 



Analvsis Re.pnr- t  

Method CLPOlA 
Run Tlma 12/15/90 

cnt CCV#2 
CONC Carr 

Elem A 13082 
Units  PPm 
Avge 26 359 
SOev 127 
%RSD 51966 

#1 26 673 
#2 26 380 
#3 26 223 

Er rors  LC Pass 
High 27 500 
Lou 22 500 

Elem Cr2677 
Un i t s  ppm 
Avge 2 6216 
SDev 0125 
t R S 0  .51688 

#1 2 6288 
#2 2.6288 
#3 2 6072 m ors  LC Pass 
High 2 7500 
Lou 2 2500 

Elem Ni2316 
Un i ts  ppm 
Avge 2 3981 
SDev 0162 
kRSD 59101 

#1 2 3927 
#2 2 6162 
#3 2 3875 

Er rors  LC Pass 
High 2 7500 
Low 2 2500 

Sample Name HALFSTD,CCV 
1 2  22 33 

sat 12-15-90 1 2  25 01 Pm 

Factor  

Sb206.5 

2 6876 
0201 

80861 

2 6806 
2 5100 
2 6715 

LC Pass 
2 7500 
2 2500 

Co2286 
PPm 
2 3916 

0156 
66530 

2 3872 
2.6085 
2 3785 

LC Pass 
2 7500 
2 2500 

K-7666 

26 198 
076 

31611 

26 276 

26 122 

LC Pass 
27 500 
22 500 

ppm 

ppm 

26 198 

1 

As1936 
PPm 
2 6808 

0263 
1 0609 

2 5036 
2 6872 
2 6519 

LC Pass 
2 7500 
2 2500 

Cu3267 
ppm 
2 3903 

0080 
33260 

2 3959 
2 3937 
2 3812 

LC Pass 
2 7500 
2 2500 

A93280 
PPm 

66876 
00178 
38063 

66866 
67065 
6671 1 

LC Pass 
55000 
65000 

Ba6956 
PPm 
2 6137 

0137 
56838 

2 6269 
2 6177 
2 3986 

LC Pass 
2 7500 
2 2500 

Fe2599 
PPm 
9 9616 

0516 
51915 

9 95433 
9 94325 
9 a835 

LC Pass 
11.000 
9 0000 

Na5889 
PPm 
26 128 

169 
61677 

26 263 
26 153 
23 968 

LC Pass 
27 500 
22 500 

Operator SRP 

Be3130 
ppm 

69516 
00309 
(52386 

69667 
69738 
69163 

LC Pass 
-55000 
.65000 

Pb2203 

2.6603 
.0106 
62578 

2 6677 
2 6668 
2 6285 

LC Pass 
2.7500 
2.2500 

V-2926 

2 6321 
0126 

51072 

PPm 

ppm 

2 6388 
2 6397 
2 6178 

LC Pass 
2.7500 
2 2500 

Cd2245 

2 3030 
0136 

58368 

2 3039 
2 3160 
2 2892 

LC Pass 
2.7500 
2 2500 

Mg2790 
ppm 
26.667 

116 
.66396 

26.703 
26.722 
26.515 

LC Pass 
27.500 
22 500 

PPm 

Zn2138 
PPm 
2 5076 

0258 
1 0300 

2 6936 
2 5376 
2.6918 

LC Pass 
2 7500 
2 2500 

Dag@ 1 

Ca3179 
porn 
26 838 

123 
69585 

21 867 
26 957 
26 711 

LC Pass 
27 500 
22 500 

Mn2576 
PPrn 
2 6602 

.0105 
.62956 

2.6635 

2.6285 
2.6687 

LC Pass 
2 7500 
2 2500 



l A n a l v s i s  R e p o r t  Sat 12-15-90 12 27 36 PM 

1 Method CLPOlA Sample Name STDB CCB 
Run Time 12/15/90 12 25 08 

n t  CCB#2 
IM CONC Corr  

Elem 
U n i t s  
Avge 
SDev 

~ %RSD 

#1 
#2 
83 

E r r o r s  
High 
Low 

Elem 
Units 
Avge 

l SDev 
XRSO 

1 #1 
#2 

hr s 
H i g h  
Low 

Elem 
U n i t s  
Avge 
SDev 
%RSD 

#1 
#2 
#3 

E r r o r s  
High 
Low 

A 1  3082 

02152 
006cIO 

18 5R0 

01803 
02065 
02588 

LC Pass 
20000 

- 20000 

Cr2677 
ppm 

ppm 

- 00031 
I00166 

-156 56 

00096 - 00188 
00000 

LC Pass  
.01000 
- 01000 

N12316 

00000 
-0033 

-1682e6 

00230 
00166 

ppm 

- 00376 

LC Pass 
06000 

- 06000 

F a c t o r  

Sb2068 

Or3890 

65 597 

01266 
00667 
00977 

L C  Pass 
06000 

- 06000 

ppm 

oom6 

Co2286 
PPm 
.00166 
00076 

61.268 

00209 
00208 

.00081 

LC Pass 
.05000 - 05000 

K-7666 

06636 
06121 

92 969 

06665 
00211 
08665 

PPm 

L C  Pass 
5 0000 
-5 0000 

As1936 
ppm - 00310 

00568 
-183 27 

- 00560 
- 00711 

00360 

LC Pass 
02000 - 02000 

Cu3217 
PPm 
00172 
00113 

65 509 

00196 
00270 

-00069 

LC Pass 
02500 

- 02500 

Ag3280 
ppm 

00067 
00138 

205.56 

00218 
00037 -. 00053 

LC Pass 

- 010c)o 
niooo 

Bs6931 
ppm 
00195 
00078 

39 970 

00285 
00150 
00150 

L C  Pass 
20000 

--I 20000 

Fe2599 
Ppm -. 00392 

00285 
-72.897 

- 00101 - 00103 - 00671 

LC Pass 
10000 - 10000 

N85889 

03098 
00261 

7.7671 

03150 
02835 
03308 

L C  Pass 
5 0000 
-5 OODO 

PPm 

Operator SRP 

Be3130 
ppm 

o o o a  
00018 

63  301 

00050 

00020 

LC Pass 
00500 - 00500 

Pb2203 

.00616 

.00850 
131 56 

01366 
00895 - 00301 

on050 

ppm 

LC Pass  
02800 -. 02800 

V-2926 
PPm 
.00252 
00212 

86 016 

.00118 
00279 

-00028 

LC Pass 
05000 - 05000 

Cd2265 

00112 
00103 

91 578 

00201 
. 00000 
00136 

LC Pass 
00500 - 00500 

PPm 

Mg2790 
ppm 
-02607 
00705 

27.037 

03613 
.02297 
I02110 

LC Pass 
5 0000 
-5 0000 

Zn2138 
PPm - 00061 

00106 
-170 20 

- 00001 - 00001 
- 00182 

LC Pass 
.02000 - 02000 

Dage 1 

Ca3179 
PPm 

03082 

9 8383 

03632 
02921 
02893 

L C  Pass 
5 0000 
-5.0000 

Mn2576 
ppm 
.00172 
00030 

17.326 

00155 
.00207 
.00155 

L C  Pass 
.01500 - 01500 

on303 



Analysis ReDQrt 

' lethod CLPOlA 
3un Time 1 2 / 1 5 / 9 0  

E l e m  A1 3082 
U n i t s  ppm ' A w e  562 1 1  
SOev 1 99 

1 SRSD .36711 

#l 560 19 
#2 566 17 
#3 562 06 

I 

E r r o r s  LC Pass 
High 577 20 
Low 386 80 

Elem Cr2677 
Units ppm 

1 A w e  01975 
SDev 00162 
%RSO a 2006 

#1 02067 
#2 01788 

02070 

rs NOCHECK 
High 
Low 

Elem 
Units 
Avge 
SOev 
%RSD 

#1 
#2 
#3 

E r r o r s  
High 
Low 

Ni2316 
ppm 
00767 
00086 

11  538 

00661 

00833 

NOCHECK 

00767 

S a m p l e  Name ICSAA,ICSA 
12 27 6 2  

Factor 

Sb2068 

- 00661 
02912 

-660 69 

00690 - 06003 
01330 

NOCHECK 

ppm 

~02286 
PPm - 00080 
00190 

-238.52 

- 00039 
-. 00287 
00087 

NOCHECK 

K-7666 

00622 
02993 
708 87 

02765 
01675 

ppm 

- 02956 
NOCHECK 

1 

As1936 
ppm 
- 08627 
08310 

-98 610 

- 01315 - 17561 - 06605 
NOCHECK 

Cu3267 
PPm 
.01965 
00105 
5.3392 

02079 

01965 
-01872 

NOCHECK 

A503280 
ppm - 00932 
00161 

-15.128 

- 01095 
- 00869 - 00853 
NOCHECK 

Ba lQ36 

01156 
00026 
2 2696 

01139 
01139 
01 186 

NOCHECK 

ppm 

Fe2599 
PPm 
189 22 

67 
.26607 

188 69 

189.67 

LC Pass 
219 18 
166.12 

189 5 1  

Na5889 
ppm 
1 6927 
0060 
35229 

1 6901 
1 6995 
1 6885 

NOCHECK 

O p e r a t o r  SRP 

Be3130 
Ppm 
00010 
00018 
173 2 1  

00020 
- 00010 
* 00020 

NOCHECK 

Pb2203 

02191 
ppm 

01285 
58 663 

.oiosa 
01928 

.03587 

NOCHECK 

V-2926 
PPm - 00101 
00100 

-98 695 

00016 - 00163 
-.00156 

NOCHECK 

Cd2265 

00607 
00135 
33 1 1 1  

00616 
00268 
00537 

NOCHECK 

ppm 

Mg2790 
ppm 
507 36 

1.18 
23293 

506 10 
508.66 
507.69 

LC Pass 
561.08 

Zn2138 
ppm 

360 72 

.21075 
00109 
.51509 

.21163 

.21133 
20950 

NOCHECK 

Ca3 179 
PPm 
502 26 

1 os 
20893 

501 2 1  
502 27 
503 3 1  

LC Pass 
537.90 
358 60 

Mn2576 
PPm 
-02625 
.00027 
1.0128 

.02638 

.02591 

.02612 

NOCHECK 



Method CLP01 A Sample Name ICSABR ICSAR 
R u n  Time 1 2 / 1 5 / 9 0  12 30 2 7  went CONC Corr 

Elem A13082 
U n i t s  ppm 
Avge 533 22 
SOev 82 
%RSO 15626 

#1 533 85 
#2 532 29 
#3 533 53 

E r r o r s  L C  Pass 
H igh  563 61 
Low 375 76 

Elem Cr2677 
Units ppm 
Avge .67716 
SDev -00395 
YRSO .82861 

#1 67590 
#2 .67399 
#3 68159 a r s  LC Pass 
Hlgh -63000 
Low I12000 

Elem Ni2316 
Units ppm 
Avge 82007 
SDev 01028 
%RSO 1 2561 

#1 81691 
#2 81173 
#3 83156 

E r r o r s  LC Pass 
H i g h  1 1280 
Low 75200 

Factor  1 

Sb2068 

- 00796 
01551 

ppm 

-571 63 

01659 - 03370 
- 03178 
NOCHECK 

Co2286 
ppm 
62306 
00575 
1.3591 

12127 
I 11678 
62808 

LC Pass 
59280 
39520 

K-7661 

02322 
01217 
181.59 

PPm 

03378 - 02322 
05912 

NOCHECK 

As1936 
ppm - 03581 
03256 

-90 866 

- 01786 - 07338 
- 01622 
NOCHECK 

Cu3267 
PPm 
.69583 
00086 
.17253 

69678 
.69510 
.69562 

LC Pass 
62760 
. 61860 
A03280 
ppm 
87378 
00626 
-71609 

875 
86700 
87933 

LC Psss 
1 1880 
79200 

5~6936 
ppm 
66910 
00090 
19169 

17000 
66910 
16820 

LC Pass 
.51720 
36680 

Fe2599 
PPm 
186 57 

1 55 
82891 

186 33 
185 16 
188.22 

LC Pass 
211.38 
162 92 

Na5889 
ppm 
1 6691 
0091 

.56681 

1.6586 
1 6713 
1 6713 

NOCHECK 

Operator SRP 

Be3130 
PPm 
L5161 
00379 
83966 

4.5171 
66768 
15501 

LC Pass 
.5661.0 
37760 

Pb2203 

I. 6710 
.0501 

1.1195 

6.6801 
6 6170 
6 5159 

LC Pass 
5.6100 
3 7600 

V-2921 

65170 
00136 
.95516 

.6S16S . 65039 

.65907 

LC Pass 
.56520 
37680 

ppm 

Porn 

Cd2265 

82965 
00979 

1 1803 

82678 
82161 
81055 

LC Pass 
1.1696 
76660 

Mg2790 
PPm 
698 62 
2.50 

.SO171 

698 30 
695.98 
500.98 

LC Pass 
536.26 
356 1 6  

ppm 

Zn2138 
Ppm 
1 1810 
.0136 

1.1505 

1 1792 
1.1686 
1 1951 

LC Pass 
1.2312 
82080 

Ca3179 
PPm 
6.92 82 
5 93 

1 2036 

d91 67 
687 56 
199 21 

LC Pa3s 
531.. 96 
356 66 

Mn2576 

.I5999 
00651 
.98100 

I5877 
.) I5621 
.46199 

LC Pass 
.63600 
.62riOO 

ppm 



anal Y S I  s R e o c l r t  Sat 12-15-90 1 2  3 5  20 PPI Page 1 

lethod CLPOlA Samplm Name 2XCRDC,CRI 
iun T i m e  12/15/90 12 32 52 

Elem 
IJnits 
Avge 
SDev 
XRSD 

#1 
#2 
#3 

Elem 
Uni ts  
Avge 
SDev 
bRSD 

#1 
#2 
#3 

Elem 
Uni ts  
Avge 

#l 
#2 
#3 

A13052 

29282 
07666 

26 173 

36521 
30068 
21256 

Cr2677 
Porn 

01595 
00218 

15 576 

.01311 
01689 

.01783 

Ni2316 
ppm 

Porn 

07758 
00100 

1 2830 

-07816 
07816 
07613 

Factor  1 

Sb2068 
porn 

12622 
00076 
60011 

12580 
12577 
12710 

~02286  
ppm 

09789 
00072 
73108 

09707 
09831 
09830 

K-7666 

. 00000 
0575 

-9257c6 

ppm 

- 06123 
-05278 
00865 

As1936 
Porn 

06571 
00622 

13 607 

06989 
06868 
03856 

Cu3267 
ppm 

06861 
00063 
87668 

01837 
0191 1 

-06836 

A93280 
ppm 
01906 
00059 

3 0797 

01966 
01838 
01933 

Ba6931 
w m  
00015 
00000 
OOODO 

000 15 
00015 
00015 

Fe2599 
ppm 

10883 
03238 

29 769 

16093 
10939 
07618 

Na5889 
ppm 
- 01523 

.00716 
-68 a88 

- 00915 - 02363 
- 01260 

Operator SRP 

Be313r3 
oPm 

00958 
00030 

3 1579 

00988 
00958 

-00927 

Pb2203 

05215 
00302 

5 7810 

.01911 

.05516 

.OS221 

V-2926 

09696 
-00086 
.86486 

09695 
09780 

-09613 

ppm 

ppm 

. 

Cd2265 

00962 
00039 

6 0200 

00939 
01007 
00960 

ppm 

Mo2790 
ppm 
.27500 
-06672 
26.262 

33582 

.20366 

.2ass5 

Zn2138 
PPm 
-06676 
.00211 
4.7105 

.01717 
Oci351 

.01353 

Ca3179 
porn 

33892 
07335 

21 666 

11275 
33796 
26605 

Mn2576 
ppm 
.03036 
00030 
97973 

.03053 
03053 

.03002 



Analvsiq Report Sat 12-15-40 12 37 53 PM Daac 1 

Method CLPOIA Sample Name HALFST0,CCV 
?un Time 12/15/90 12 35 26 

Elcm A13087 
Units ppm 
Avge 26 560 
SDev 069 
%RSD 28091 

#l 21 587 
#2 26 661 
#3 21 572 

Er rors  LC Pass 
High 27 500 
Low 22 500 

Elem Cr2677 
Units ppm 
Avac 2 6607 
SDev 0116 
LRSO 66265 

#l 2 6626 
#2 2 6685 

2 6710 i h r s  L c  Pass 
High 2 7500 
Lou 2 2500 

Elem Ni2316 
Units ppm 
Avge 2 6395 
SDev 0126 
%RSD 51690 

#l 2 6610 
#2 2 6263 
#3 2 6513 

Er rors  LC Pass 
High 2 7500 
Low 2 2500 

Factor  

Sb2068 

2 5327 
0186 

73319 

2 5336 
2 5137 
2 5509 

LC Pass 
2 7500 
2 2500 

C02286 

2.6176 
0106 

12539 

2 6559 
2 6360 
2 6510 

LC Pass 
2 7500 
2 2500 

K-7666 

26 170 
078 

32366 

26 236 
26 08L 
26 191 

LC Pass 
27 500 
22 500 

ppm 

ppm 

ppm 

1 

AS1976 
PPm 
2 5621 
0521 

2 0627 

2 5855 
2 1838 
2 5569 

LC Pass 
2 7500 
2 2500 

Cu3267 
ppm 
2 6023 

0109 
65216 

2 6107 
2 3900 
2 6062 

LC Pass 
2 7500 
2 2500 

~93280  
PPm 

67232 
00208 
66080 

67307 
66997 
67393 

LC Pass 
55000 
65000 

Ba6936 
Pr>m 
2 6329 
0106 

62839 

2 6398 
2 6209 
2 6380 

LC Pass 
2 7500 
2 2500 

Fe2599 
ppm 
i o  087 

016 
63300 

10 110 
10 037 
10.115 

LC Pass 
11 000 
9 0000 

Ns5889 
PPm 
26 280 

076 
31220 

26 359 
26 208 
26 276 

LC Pass 
27 500 
22 500 

Operator SRP 

Be31 30 
PPm 
50 1 2 1  
00286 
57029 

50222 
69798 

.SO363 

LC Pass 
55000 
65000 

Pb2203 

2 6662 
.0212 

ppm 

85926 

2 6567 
2 6678 
2.68a1 

LC  Pass 
2 7500 
2 2500 

V-2921 

2 6631 
0111 

66676 

2 1692 
2 6698 
2 6701 

LC Pass 
2 7500 
2 2500 

PPm 

rd2265 

2 3813 
oosc? 

21 132 

2 3866 
2 3766 
2 3811 

ppm 

LC Pass 
2 7500 
2 2500 

Mg2790 
PPm 
26.776 

097 
39196 

26 802 
26 666 
26.856 

LC Pass 
27 500 
22 500 

Zn2138 
ppm 
2 5296 

.32369 

2 5299 
2 5209 
2 5372 

LC Pass 
2.7500 
2 2500 

0082 

C a 3 1 7 Q  
ppm 
25 200 

0Qk 
38219 

25 233 
25 092 
25 276 

LC Pass 
27 500 
22 500 

Mn2576 
m m  
2.6753 

0094 
.saea3 

2.6813 
2.6612 
2.6803 

LC Pass 
2 7500 
2 2500 



lethod CLPOlA Sample Name STDB CCF3 Operator SRP 
?un Time 1 2 / 1 5 / 9 0  I 2  38 00 

nt CC8tt3 
CONC C o r r  Factor 1 

Elam A 13082 Sb2068 As1936 
U n i t s  ppm PPm PPm 
Avge 02995 00756 0053R 
SDev 0 0 3 Q T  00735 00379 
LRSD 1 3  1 3 5  97 265 70 121 

B a l Q 3 6  
ppm 
00165 
00026 

1 5  766 

Be71 30 
ppm 
00020 
0000c3 
00000 

Cd2245 

00065 

84 615 

ppm 

00039 

Ca3179 
ppm 
02033 
00307 
10 l 6 9  

#l 03026 00713 00939 
#2 03373 01512 00186 
#3 02588 00063 00690 

00195 
00150 
00150 

00020 
00020 
00020 

00067 
00067 
00000 

03082 
03136 
02580 

LC Pass 
00500 

- 00500 
LC Pass 
5.0000 
-5 0000 

Errors LC Pass LC Pass LC Pass 
High 20000 06000 02000 
Low - 20000 - 06000 - 02000 

LC Pass 
20000 - 20000 

LC Pass 
00500 - 00500 

Pb2203 

.00696 

.00376 
75 819 

PPm 
Mg2790 
PPm 
03662 
00388 
10.582 

Mn2576 
ppm 
.00190 
00030 

1 5  751 

Elem Cr2677 Co2286 Cu3267 

Avge - 00031 00061 00172 
SDev 00108 00190 00085 
tRSD -365 08 659 16 69 668 

Units ppm ppm ppm 
Fe2599 
PPm 
.00165 
00136 
93 335 

00895 
00167 
. 00667 

03786 
.03228 
03972 

00155 
.00207 
.00207 

#1 - 00096 00081 00123 
#2 - 00096 00207 .00123 

00168 
00268 

I 00000 .00096 - 00166 00270 

LC Pass LC Pass LC Pass LC Pass 
.02800 - 02800 

LC Pass 
5.0000 
-5 0000 

LC Pass . 0 1500 -. 01500 
LC Pass 
10000 

- 10000 
H i g h  0 1000 05000 .02500 
Lou -.01000 - 05000 - 02500 

, Elcm Ni2316 K-7646 A93280 

Avge - 00029 - 01489 00057 
SDev 00172 07305 00110 
%RSD -600 00 -632 67 193 55 

Units ppm Ppm ppm 
Ne5889 
ppm - 00315 
016013 

-6lL 41 

V-2926 

00226 

63 620 

ppm 

.00097 

Zn2138 
ppm 
.00061 
00105 
173 03 

#1 on166 00865 00106 
#2 - 00201 0101 1 - 00049 
#3 - 00029 - 09923 00133 

00788 
00158 - 01890 

00280 
00112 
00280 

.00182 
00000 
00000 

LC Pass 

-5 0000 
5 aoon 

LC Pass 
05000 

- 05000 
LC Pass 
02000 

- 02000 
Errors LC Pass LC Pass LC Pass 
H i g h  01ooc) 5 0000 01000 
L o w  - o a o o  -5 0000 - oiooo 

e 



@n id F6 9035102 
FRMO IARRELL-ASH VIDEO 21 

Element A s  

PO+= 

I. 
2 
3 
6 
5 
4 
7 

I 8 
9 
10 
3 1  
1 2  

I 1 3  
1 6  
1 5  
16 

I 

1 e 
20 
21 
28 
29 
30 
31 

Sarnole 

TCV-? 
CAL ELK 
CRA 
5P) PPR 
CAL RL-K 
PB 
PB 
LCSFW 
I-CSFW 
9011176-4)l 
9021176-81 
9011176-01 
9C311176-81 
9011176-02 
901 1276-@2 
50 PPB 
CAL BLK 
9011176-02 
X 
50 PPR 
CAI, BLK 
0 PPB 
‘10 PP5 
50 PPB 
10Q) PPR 

Code 

TCV 
IC0 
CRA4) 
CCV 
cce 
PRW 
ASPRW 
LCSW 
ASLCSW 
S 
AS 
s2 
ASS2 
S 
AS 
ccv 
CCR 
OS 
X 
ccv 
CCR 
us0 
us1 
ws2 
ws3 

I - r  M F   AI- 

Preparation 
Method 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 

ACWlrecl 
Crunched 
Time 
Processing 

C l i e n t  I D  

TCV 
I C B  
CRA 
ccv 
CCR 
PRW 
PRWA 
LCSW 
LCSWA 
01cwc 
01CWCA 
01CWCD 
01CWCDA 
02cwc 
03CWCA 
ccv 
CCR 
02cwcs 
zzzzz 
ccv 
CCB 
sO 
s10 
S50 
s10Q) 

12/17/90 by RPP 
12/19/90 
J.P)0)5 

Drotocol 

Date 

12/17/98 
12/17/90 
12/17/98 
12/17/90 
12/17/90 
12/17/94) 
12/17/98 
12/17/90 
12/17/90 
12/17/94) 
12/17/90 
12/17/90 
12/17/90 
12/17/98 
12/ 17 /90 
12/17/90 
121 17 /90 
12/17/90 
12/17/98 
12/17/90 
12/17/98 
12/17/90 
12/17/98 
12/17/90 
12/17/98 

h v  RPP 

7 / 8 8  

T i m e  

11 68 
11 66 
11 68 
1 1  52 
11 56 
12.08 
12 06 
1 2  4)8 
1 2  I12 
1 2  16 
12-20 
12.26 
1 2  28 
12:32 
12:36 
12:60 
12.61 
12-Ci8 
12:52 
1 2  56 
13.00 
11 1 5  
11.19 
11:23 
11.27 



C L P  M E T A L S  2 2 3 b  

id Fh 9C33'5157 
ERMO TARREI-I -ASH VTPEO 2 1  

Element CSp 

POS 

1 
3 
3 
4 
5 
6 
7 

9 
10 
11 
13 
13 
16 
15 
16 

a 

19 
24) 
21 
22 
23 
26 
25 
26 
27 
28 
29 
30 
31 

SamD 1 e 

'cry-3 
CAL RLK 
C P A  
SO PPP 
CAI, RLK 
PR 
PR 
LCSFW 
I CSFW 
9011176-01 
9(311176-01 
9011176-81 
9811176-01 
9011176-Q)2 
9811176-82 
50 PPB 
CAI RISK 
9011176-02 
X 
50 PPR 
CAL RI-K 
PB 
PB 
PB 
PI3 
50 PPR 
CAI, BLK 
Q) PPR 
5 PPP 
50 PPI3 
1mQl PPt3 

TCV 
ICR 
CRA8 
ccv 
CCR 
PBW 
ASPRW 
LCSW 
ASLCSW 
S 
AS  
S2 
ASS2 
S 
AS 
ccv 
CCB 
DS 
X 
ccv 
CCB 
PBW 
ASPBW 
PBW 
ASPRW 
CCV 
CCB 
wsO 
us1 
ws2 
us3 

PreDaratian 
Method 

FiJrnnce 
Furnace 
F ia- n ac e 
Fur n ac c 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 

Furnace 
Furnace 

A c a u i  red 12/17/94, by RPP 
Crunched 12/J9/9vl br RPP 
T i m e  141G337 
Procpssing protocol 7/88 

Client TI3 

t rv 
IC6 
CRA 
ccv 
cce 
PRW 
PBWA 
LCSW 
LCSWA 
01cwc 
0lCWCA 
01CWCD 
01CWCDA 
02cwc 
02CWCA 
ccv 
CCB 
02cwcs 
zzzzz 
ccv 
CCB 
PBW 
PBWA 
PBW 
PBWA 
ccv 
CCB 
sO 
s5 
S50 
SlQI4) 

12 / 17 /9S 
12/17/90 
12/ 3 7/98 
12/17/94) 
12/17/98 
12/17/90 
12/17/99 
12/ 17/90 
12/ 17 /98 
12/17/90 
12/17/98 
12/17/90 
12/ 17 /90 
12/17/90 
12/ 17/9@ 
12/17/90 
12/17/90 
12/17/90 
12 / 17 /90 
12/17/90 
12/17/90 
12/17/90 
32/17/90 
12/17/90 
12/17/98 
12/17/90 
12/ 17 /90 
12/17/90 
12 / 17 /90 
12/17/90 
12/17/94) 

T i m e  

11 Lo) 
11 16 
11 68 
11 53 
11 56 
12 OeJ 
12 C36 
12:08 
12 12 
12.16 
322.20 
12-21 

12:32 
12.36 
12:dIa 
12:61 

12.52 
12 56 
13-00 
13:06 
13 08 
13:12 
13 16 
13 28 
13.21 
11.15 
11:19 
11 23 
11.27 

12:2a 

12-68 

e 



GiXA2iZTE FC?2cAcz x m  BEI"JZ:iI Sa-Ez 
AA Sequence 4: \lL\ fnstrumenr: ID F1,F2,F3,F4 Fj Page 1 of ( - 
Date : \ 7- 17- 90 Reviewed by : @ Instruments 
Background-- 

47 Operator : 4 P  

Tune Calibrated: 11'1 

I 

a 

I .  

Element: (As) Pb 

Slrtwidth (am) : 7 
Integration Tune (sec): .q 

Wavelength [nm) : \9Jr 

9 
10  

' J  V. I 

' 15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
3 2  
33 
34 
35 
36 
37 
38 
39 

Slrtwidth (mu): 
Integration Time (sec) : 3 

STDL: 0 STDI: 5- 
s T D 3 : 3 3 T D 4 :  /a- 

SAMPLE ID DILUTION COMMENTS 



I 
Plea n 
P/H 
GS 5 

I'lean 
F / H  

Mean 
SD 
KSD 

1 -  



1 .do l? DEC 90 11:44 

Se-S 

ICE( 

ks-S 

Burn 1 
B u r n  2 
Mean 
KSD 
Checl 

CKAo 1 . (N 17 DEC ?ci 11:48 f103 CKG 

As-S Se-S 

B u r n  1 
B u r n  2 
Mean 
KSD 

1 1  .f;o 05.39 
11.77 04.96 
11.63 = 05.17 = 
01.64 05.88 

1.OOt 17 DEC 90 11:52 t CCJ 

As-S SEI-s 

3-trn 1 
burn 2 
Mzan 
KSD 
C h z c l  

3). 95 41.96 
52. ?4 40.48 

5'3.71 = 4?.45 = 
(-1 (-1 . 5 5 16 36 

01 0' 

c 

CC5 1 1 (;(-I 17 CEC 90 11.56 

As-s Se-S 



AEr- E4J 

Eu1-17 1 
Burn 2 
Mean 
RSD 

19 * 3  
18.47 
18 9s = 
v3.57 

I ($"" LcsFw 
LCSW 

As-S 

1 .oo 17 DEC 90 12:08 

Se-S 

B u r n  1 
&rn 
Mean 
KSD 

50 25 
49.20 
49.72 = 
0 1 . *9 

51.25 
43. tB 
47.46 = 
11.27 

1 C)O, 17 DEC 90 12:12 

As-S SE-S 



F 5s I ?3 

AS-S Se-S 

B u r n  1 
Bu1-11 2 
Mean 
K S D  

02 . 29 01.34 
01.86 -00.52 
02.0-7 = 00.41 = 
14.~8 DIG HI 

4ss2 0 1  cwc 100 1 . 0 0 x  17 DEC 90 12:28 

as-s Se-S 

Bur-n 1 29.48 
Burn 2 2 5 . 2 4  
Mean 2? 85 = 
KSD 38 22 

S p r ! e  added 2rl .LO 
So A I '3 reco'v el- , 129. ct 

Sample  2 . ~ 7  

11.10 
39 76 
10.43 = 
09.07 
2. oou 

1 0 . \i(l 
104.3 

CIS-S se-s 



Burn 1 
Bi,r  li 2 
Mean 
IiSD 
Checl 

B u r n  1 
B u r n  E 
Mean 
KSC 

019 X 

1 .oo ' 

Se-S 
a CCB 

95 -s 

-ut., .u7 O(3.04 
-(I(:). 46 -00.57 
-00 2? = -0'3.27 = 
DIG HI DIG HI 

OF O! 

X 

k5-S Se -S 

48.17 L)9 . 12 
48.63 = (29 . 45 = 
Ul 35 04.33 

49.10 (39 . 78 

1 . i 'U 

17 DEC 90 12:48 

17 CEC 90 12:52 



( ~ 2 2  F E  

(3Y. 
- u2. 
-(:)(-I 

DIG 

1 

As-s Se- 

21.57 

B u r n  1 
Burn 2 
Moa17 

KSIj 

- 

54  
r3CJ 
7 3  =: 

HI 

. t:m 
S 

07.42 

023 FP 

25 
23.6(.) 
12.16 

20 
1 . 

a PUT\? 1 
b3 

= 

U'JU E (JOU 
( '0 1 c . C'U 

P u r n  2 
Mzan 
KSD 
S a m l e  Laiue 
Sp ike  added 

ZZE 3 1 ' i  

FEA 1.03 17 DEC 9(3 13.134 

17 DEC 90 13:05 

- 34  FEC F ELJ 1 .CCJ \ 17 CEC 90 13:12 

As-S s2-s 

-I= E- 
1 - 2  l L 



Bur-r; 1 
B u r n  2 
Mean 
KSD 
CheiC.. 



si;" id Ff 9013'5182 
FRMT) TAPRFIL -4SH VTDFO 22E ISt3186) 

Flament Ph 

P O ?  

1 
7 
3 
6 
5 
6 
7 
8 
9 

10 
11 
12 
13 
16 
15 
16 

1Y 
20 
21 
22 
23 
26 
25 
26 
27 
28 
29 
38 
31 

SamD \ e  

T T V - l  
CAL ELK 
C R A  
50 PPB 
CAL BI K 
PR 
PP 
LCSFW 
1-CSFW 
9011176-01 
98213 76-81 
9011176-4)l 
9011176-03 
9021176-8)2 
9C311176-82 
50 PPR 
CAL BLK 
9021176-82 
X 
X 
X 
X 
X 
X 
X 
5v) PPH 
C A L  RI K 
c3 PPB 
3 PPR 
54) PPR 
141cll PPR 

Code 

TCV 
ICE 
CRAB 
ccv 
CCR 
PEW 
ASPRW 
LCSW 
ASLCSW 
S 
AS 
52 
ASS2 
s 
AS 
ccv 
CCB 
DS 
X 
X 
X 
X 
X 
X 
X 
ccv 
CCR 
WS8 
WS? 
WS? 
ws3 

P r c P f i r w t i o n  
Method 

F IJ r n a c; e 
F ut- n ac, c 
Furnace 
Furnace 
F i r  n a c c 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 

Acai J 1 r cd 19/17/94 h v  RPP 
C r u n c h  c d 12/19/98 b y  RPP 
T i m e  1@@8 
P r o c e s s i n g  Protocol 7/88  

Client JD 

I C V  
TCB 
CRA 
ccv 
CCR 
PBW 
PRWA 
LCSW 
LCSWA 
01cwc 
01CWCA 
01CWCD 
01CWCDA 
02cwc 
02CWCA 
ccv 
CCR 
02cwcs 
ZZZZZ 
ZZZZZ 
Z7ZZt 
ZZZZZ 
z7zz7 
ZZZZZ 
ZZZZZ 
ccv 
CCR 
sO 
s3 
$54) 
SlC38) 

Date 

12/ I7/9@ 
121 17 /90 
2 2 /  17/98 
12/17/90 
12/17/90 
12/17/90 
12/17/98 
12/ 17/90 
12/17/90 
12/17/90 
12/17/98 
12/17/90 
12/ 17 198 
12/17/90 
12/17/98 
12/17/90 
13/17/98 
12/17/90 
12/17/98 
12/ 17/90 
12/17/98 
12/17/90 
12/17/90 
12/17/90 
12/17/98 
12/17/94) 
121 17/94) 
12/17/90 
12 / 17/98 
12/17/94) 
I? / 17 /9c3 

T I  me 

16 15 
16 5(3 
16 55 
1 5  em 
15 05 
15 1c3 
15 15 
15 24) 
15 25 
15.30 
15.35 
15 10 
15-65 
15.50 
15.55 
16:04) 
16-QJ5 
16:14) 
16 15 
16 26 
16 29 
16-36 
16.39 
16.16 
16:69 
16 56 
16.59 
16 19 
11 23 
26.27 
16 31 



E3 ement 7 1 

Arair 1 r e d  12/17/941 by RPP 
C r  une he d 1 2 / l Q / 3 a )  by RPP 
T i m e  1 @Gl3 
P r o c e s s i n g  p r o t o c o l  7/8P 

ros Sample Code P r c m r w t i n n  Clicnt T’D Date  T i m e  
Method 

1 
2 
3 
6 
5 
6 
7 
€3 
9 

10 
11 
12 
13 
11 
15 
16 

24) 
21 
22 
23 
26 
25 
26 
27 
28 
29 
30 
31 

TCV-G 
CAL RLK 
CRA 
553 PPH 
CAL RLK 
PB 
PR 
L CSFW 
LCSFW 
9011176-01 
9821 176-B2 
9011176-Q)1 
9811176-c32 
9011176-02 
9811176-87 
50 PPR 
CAL BLK 
901 13 76-02 
X 
9011176-Q)l 
9811176-02 
9011176-@1 
9821176-81 
9021176-02 
9823 176-82 
54) PPR 
CAL BLK 
0 PPR 
1Gl PPR 
sa) PPB 
188 PPR 

TCV 
I C R  
CRAB 
ccv 
CCR 
PRW 
ASPBW 
LCSW 
ASLCSW 
S 
AS 
s2 
ASS2 
S 
A S  
ccv 
CCR 
DS 
X 
S 
AS 
s2 
ASS2 
9 
A S  
ccv 
CCR 
wsO 
us1 
ws2 
ws3 

Furnace 
F 11 r n a c c 
Furnace 
Furnace 
F iir nac c 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 

Furnace 
F c i r  nac c 
Furnace 
Furnace 
Furnace 
Furnace 

TCV 
IC6 
CRA 
CCV 
CCB 
PBW 
PBWA 
LCSW 
LCSWA 
01cwc 
01CWCA 
OICWCD 
01CWCDA 
02CWC 
02CWCA 
ccv 
CCR 
02cwcs 
22zzz 
01cwc 
02CWCA 
0lCWCD 
CIlCWCDA 
a2cwc 
4)2CWCA 
ccv 
CCB 
sO 
S18 
S50 
SI88 

12/17/98 
12/17/94) 
12/17/90 
12/17/94) 
12/17/98 
12/17/90 
12/17/98 
12/17/90 
12/17/98 
12/17/90 
12/17/98 
12/17/90 
12/17/90 
12/17/90 
13/17/98 
12/17/90 
12/17/90 
12/17/90 
12/17/90 
12/17/90 
12/27/90 
121 17/90 
12/17/94) 
12/17/90 
12/17/90 
12/17/94) 
12/17/98 
12/17/90 
12/17/94) 
12/17/94) 
l?/ 17 /98 

16 15 
1& 50 
16 55 
3s OQ) 
15 05 
15.10 
15 15 
15 20 
15 25 
15 34) 
15-35 
15 60 
15 65 
15:54) 
15-55 
16:00 
16.05 
16.10 
16 15 
16.26 
16-29 
16:31 
16 39 
16 46 
16 69 
16-56 
16-59 
I6 19 
16 23 
16 27 
11 31 



AA Sequence il 

Date : I 2-1 INW Reviewed by: F6 Instruments Method #:/&c 
/ 7 I .c\' Instrumenr: ID- b t F 2 r F 3  F' r Fqp Fj Page 1 of 

II 

Standards Prepared: 1?/7A 

Standards Source: 
I C a l d r a t i o n :  lcDo/4 

E (:f 
Operator: 

2 .  Icv: TCQ-4' 

3 *  CCV:L 
I R U I D :  q2$/(@- 
1 Element: 

Wavelengtlb Cnm) : 
Slifwldth (m): 'x 
Integration Tune sec 

S T D 1 :  0 STD2: 10 
STD3 : . X S T D I  : /e 

COMMENTS SAMPLE ID DILUTION 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 



A b s  1 0.005 9.602 
Mean 0.003 0.003 
P / H  0.003 0 001 
A b s  2 0.001 0.001 
Mean 0 002 0.002 
P /H  0.003 0.000 
AUTO Z E R O  
14 19 oa 
Mon 17 DEC lQ90 

Standard -js3/fD 
Abs 1 0.023 0.035 
Mean 0.023 0.035 
P /H 0.030 0.055 
Abs 2 0.016 0.032 
Mean 0.019 0.033 

Pb-S Tl-S 

P/H 0.022 0.052 
Pb-S T1-S 

Mean 0.019 0.033 
SD 0.005 0.002 
R S D  26.31 06.66 

S t a n d a r d  
Abs 1 0.243 0.169 

0.365 0 . 2 b l  
Mean 
P/H 

0.243 0.163 

A b S  2 0.242 0.166 
Mean 0.242 0.167 
P/H 0.331 0.247 

Mean 0.242 0. 167 
SD 0.001 0.002 
RSD 00.41 01.31 

S t a n d a r d  29 'btc  / W J d  
Abs 1 0.428 0.3 7 
Mean 0.429 0.307 
P/H 0.585 0.429 
A b s  2 0.429 0.303 
Mean 0.428 0.305 
P / H  0.574 0.408 

Mean 0.423 0. 305 
SD 0.001 r3.002 
R S D  OG. 23 l3'3 71 

Pb-S Tl-S 

d Pb-S Tl-S 

Pb-S T i - S  



.. - -  i: *I, r 2 A I 1: 5 
5 1 - 2 5 t a  MEAN  -e 

f 30.00 0.000 
c 10.00 0.033 
1 5G.00 c. 167 
2 99 99 0.305 

APP CONC @ STD Z 00.00 
3TD C 09 31 
STD 1 50.29 

I STD 2 '79.72 

' 0  



?b-S T1-S 

51.7'1 
51 55 
51 64 = 
GO. 24 

47 92 
48.52 
43.22 = 
02.00 

ICB \ 002 G A L  EL'\ 1. oox 17 D E C  90 14 50 

Pb-S T1-S 

B u r n  1 
E u r n  2 
Mean 
R S D  
C h e c k  

00.20 
-00.38 
-00.09 = 
D I G  HI 

OK 

-00.85 
-00.41 
-00.63 = 
-49.36 

OK 

1. oox 17 DEC 90 14 55 I 003 CRA  CRAO 

Pb-S T1-S 

B u r n  1 03.34 
04.09 
03.71 = 
14.28 

09.14 
09.34 
09.24 = 
01. 52 

B u r n  2 
Mean 

I R S D  

ccv 1 004 50 PPB 1.oox 17 DEC 90 15 00 

Pb-S T1-S 

49.73 
50.12 
49.92 = 
00.55 

OK 

49.48 
48.01 
48.74 = 
02. 13 

OK 

q u r n  1 
B u r n  2 
Mean 
RSD 
C h e c l  

CCB 1 1.007 17 DEC 90 15 05 

Pb-S T1-3 

- 130.34 
00.47 
(70 05 c 

D I G  YI 
av 

-00.03 
-00.25 
-00 22 = 
- 8 3  la 

-I1 
Idtt 



9ur  7 1 
Z u r n  2 
Mean 
t7 SD 

Pb-S T1-S 

f3l2 1 2 4 9  353 
-00 31 -00.31 
-00.10 = -00.59 = 
DIG HI -65 76 

007 PB AS?BW 1.oox 17 DE': 90 15 15 

Pb-S T1-S 

B u r n  1 19 04 13.43 
B u r n  2 17. a9 16.31 
Mean 19.36 = 17.37 = 
RSD 05.19 08.62 
S a m p l e  v a l u e  2 oou 2. oou 
S p i k e  added 20.00 20.00 
S p i k e  r e c o v e r y l  X 91.8 86.8 

008 LCSFW LCSW 1. oox 17 DEC 90 15 20 

I *  B u r n  1 
B u r n  2 
Mean 
R 3 D  

Pb-S T1-S 

47.84 47.14 
49.27 46.95 
48.55 = 47.04 = 
02.00 00.28 

009 LCSFW ASLCSW 1. oox 17 DEC 90 15 25 

Pb-S Tl-5 

B u r n  1 68.44 67 30 
B u r n  2 6E3.69 65.38 
Mean L8.56 = 66.34 = 
R'30 00.25 02.04 
S a m p l e  v a l u e  48.55 47.04 
S p i k e  added 20 00 20.00 
S p i k c  r e c o v e r y ,  % 100.0 96 5 

010 3G111- --):I P 3 01 CWC 100 1."x 17 DEC 30 15 33 

Pb-S TI-S 



P b - S  71-s 

B I J - T  I. 2 3  52 
D u r -  2 20 07 
Mean 20.27 = 
R S D  01 56 
S a m p l e  v a l u e  2 UOlJ 
S p i l e  added 20 00 

1 0 1  4  pike r e c o v e r y ,  / c 

Ob. 15 
06 12 
Ob ' 4  = 
;3CI 4s 

a. 0oLJ 
20.00 
130 7 

012 -01 SZ 01 cwc 100 l.0Ox 17 DEC 90 15 40 

I P b -5 T1-S 

D u r n  1 
B1JI-n 2 
Mean 
R S D  

01.01 -00.49 
00.74 -00.55 
00.87 = -00 52 = 
21.95 -08.07 

013 -01 A S 2  01 cwc 100 1.oox 17 DEC 90 15 45 

Burn 1 

Pb-S 

21.23 
B u r n  2 20.70 
Mean 20.96 = 
R S D  01 73 
Sample value 2. oou 
Spike added 2Q 00 
Spike r e c o v e r y )  % 104.8 

T1-S 

07.10 
OJ. 79 
06.94 = 
03. 15 
2. oou 
20.00 
34.7 

I 17 DEC 90 15 50 014 -0.2 c 3 02cwc1003 1 .  00x 

I Pb-S T1-S 

B u r n  1 
B u r n  2 
Mean 
RSD 

01.17 -00.79 
00.78 -00.93 
00.77 = -00.36 = 
28 35 -11 39 

43 02CbJC1003A 1 00x 17 DEC 30 15 55 

Pb-S Tl-S 



Durr 1 
D u r n  2 
Mesn 
PSiJ 
Check 

017 CAL !JLV 

I jurri  1 
Burn 2 
Mean 
RSD 
C h e c k  

P b - 5  T1-S 

50 73 50 7 3  
51 '37 46.90 
50 72 = 49 91 = 
00 40 02 87 

0 K 0 r 

CGB 2 1.oox 17 DEC 90 16 05 

Pb-S T1-S 

00 43 00.15 
00 40 00.09 
00.41 = 00.12 = 
05.36 35.00 

OK OK 

018 -02 DS 02CWC 1003s 1. OOx 17 DEC 90 16 10 

Pb-S T1-S 

B u r n  1 
B u r n  2 
Mean 
P SD 

20.52 17.64 
20.30 16.32 
20.41 = 16.98 = 
00.75 05.49 

019 X X 1.oox 17 DEC 90 l b  15 

Pb-S T1-S 

B u r n  1 
Burn 2 
M e a n  
PSI3 

41.71 22.42 
39.7s 23.53 
40.73 = 22.97 = 
03.40 03 41 

I 02'3 -01 3 01 CWC 100 5.00~ 17 DEG 90 16 24 I- 

Pb-S T1-S 

-00. $8 
-00.69 
-00.3; = 
-24 40 

B u r n  1 
C u r n  ci 
Mc3n 
p STl 52. 

,-. 



I I n s t r u T e n t  c o d e  71 
F un I D 0’035 102 I 

024 -02 S 

P b -‘S 

B u r n  1 

M e a n  00 
P SD 

B u r n  2 /a)ib 00 
025 -02 A 3  

CClLjE CLIENT ID ~ILUTION DATE  

02CWC1003 5. oox 17 DEC 90 16 44 

T1-S 

00,32 -00.40 
21 -00.72 
26 = -00.57 = 

30.00 -40.07 

02CWC1003A 5. OOx 17 DEC 90 16 43 

T1-S 

TI IC 

Pi i -S  T1-S 

1: 31 
11 50 
11.55 - 
02 Q9 
2. 0ov 

20.00 
57 ’3 

022 -01 S2 01 CWC 100 5.0Gx 17 DEC 90 16 34 

Tl-S 

BiJrn  1 
D u r n  2 
Mean 
P SD 
?ample v a l u e  
‘ S p i k e  a d d e d  
S p l k e  r e c o v e r y ,  / 

B u r n  1 
B u r n  2 
M e a n  
R S D  

01.57 00.06 
-00.30 

01 36 = -00.12 = 
21 32 D I G  HI 

023 -01 AS2 I 01 CWC 100 5.00~ 17 DEC 90 16 39 

0 B u r n  1 pbt 19 63 

T1-S 

11.01 



I n 5 t r v m  I n t i o d e 
F u n  ID 

925 SO P P B  

B u r n  1 
D u r n  2 
Mean 
RSD 
C h e c k  

LODE  C L I E N T  ID 

CC'J 3 
P b - S  

59 17 
49.74 
49 7 5  = 
OQ LO 

OK 

C C B 2  

Pb-S 

-00.52 
00.03 
-00.25 = 
DIG HI 

OK 

T1-S 

47.74 
47.26 
43.50 = 
03 61 

0 b 

T1-S 

-00.30 
-00.07 
-00.19 = 
-85.26 

OK 



L 
2 
3 
6 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1 h  
15 
16 

, 

20 
21 
22 
23 
26 
25 
26 
27 
28 
29 
30 
31 
32 
3 3 
Z& 
3 5  
36 

?R 
53 

LLl 

- -  
5 ‘  

n PPP 
11 T PPP 
2. 17 PPP 
2 11 PFR 
5 1-1 PPP 
ICV-5 
C A L  RLK 
3 0 PPR 
C A L  f?LK 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

CAL  PLK 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 1-1 PPR 
CAI- PLK 
X 
x 
X 
x 
c‘ 1-1 P P H 
[ AI- PL li 

z n PPR 

wsn 
ws1 
W=#; 
us7 
WS6 
I T V  
TrR 
CCV 
cce 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
ccv 
CCB 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
CCV 
(‘C’P 
X 
X 
X 
Y 

C C{J 
r c R 
r’ 

f 

ID  



< 
x 
X 

Y 
x 
t-Cd 

PPW 
S 
$2  
D' 
9 
X 
X 
X 
ccv 
cc I3 

ccR 
M e r  1: u r Y 
ner ru r v  
M e r c i i r v  
M e r c i r  Y 
M e r c u r y  



SXQ NO: 13-14 
RUN IDS: 

SKINER MERCURY BENQI: SHZEE Pg 1 of 3 

01 BLANK 
02 0.5  PPB 

04 2.0 PPB 
05 5.0 PPB 

03 1 .0  PPB 

SAMPLZ ID CLIENT ID 
06 IC?-5 ICV 
07 CAL BIZ ICE 

09 

06 IC?-5 ICV 
07 CAL BIZ ICE 

PX ET(mm) 
0 

16 

~ 

0 ce, 
4 



suaa8r 1 sharaan Labs 

SilMPLz ID 

1 

. 
a -  c 

c 
4.- 

3 UJ 

I -. 
W 

1 e -' 



1 -. 





la 

.. 



I 



e 



Saroce 1dentificat.m Digest 1 Digest 2 D i w t  3 nercurv Digeqt d -------------------------------------------------------------------------------------------------------------------------------- 
Sample TD Lab DH PnlrNl Date Anal Overall Date Anal Overall Datr Anal O V m l l  Oat? Anal Ov* ' 9 l l  

code extr dilution extr dilution extr dilution extr ailution -------------------------------------------------------------------------------------------------------------------------------- 
9 0 i i i 7 n - n i  DS 2 0  12/11/90 KDJ 1 i)t 
9011176-01 S 2 0  12/16/90 K D J  1 00 12/1L/9n KDJ 1 00 1 2 / l l / V l  KDJ 1 n0 
9011176-01 S? 2 0  12/11/90 KDJ i 00 1 2 ~ 9 0  KDJ 1 00 1 2 / i 1 / 9 0  KDJ 1 nr! 

2 0  12/14/90 KDJ 1 00 12/11/90 KDJ 1 00 M&@+iW- GT\t\\s 9011175-132 DS 
9011176-02 S 2 0  12/16/90 KDJ 1 00 12/16/90 KD? 1 00 12/11/90 KDJ 1 00 
LCSFU LCSU 12 /16 /90  KDJ 1 00 

P6 PBU 1 ? / 1 L / W  KDJ 1 00 12/16/90 KDJ 1 00 12 /11 /90  KDJ 1 00 
LCSPU LCSU 12/11/90 KDJ 1 00 

................................................................................................................................ 

I @  

0 



J 

*- 

I 
P” 

A 



. 



- 
E . 

I 

c - 



.. 
3 

STANDARD P W A U T I O N  LOG 

- 
.a- 

- 

a 



* 
4: -. 
0. 

* -  
e. . .. 
f c --- ; -e 

ea 

. -  
14 - 

cc . -  : 

. -. 
L m -  

e 

ST-WDAEZD PREPARATION LOG 

. 

. 

- .  
* a#. 

---e- 
c -- 

. 



cicva 
Bcl - Other 

liLS ADDED: &a03 - 

. 

I e. 



or 
ST-WDARD P W A R A Z I O N  LGG 

8 

. 
N : .  

. 

*'," 
e+.- 
A. : -- 



. . I  

> 

G 

SAINNES APlD SBE3HA?9 UBOiZAIOIUfSr INC 
SUBSIDIARY OF IZiZRNO ANALYTICAL, INC. 
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.- 
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. 

e 
S O U X E S :  S=Spex F = F r s h e r  B=Baker S=Rtcca O t O t h e r  ( i t a n t i f y  ) 

3 3 : m3 
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q t x e d  Waste York Plan 

&?&- 
m y  os mta Sheet uttabed 

or completm the followings Samglr 
Anlyr Raq'd 

. 
Data 

? 6  
1 

Approval Date 1%. 



menno Analytical Inc 

Skinner & Sherman Laboratories Inc 
300 Second Avenue 
Post Office Box 527 
Waltham MA 02254 0527 

(617) 890 7200 

Federal Express 9295313064 

February 6, 1991 

TMA/NORCAL 
7030 Wright Avenue 
Richmond, CA 94801-0040 

Attention: Dan Stuermer 

Quality Control Narrative 

ScoDe 

One water sample was submitted to =/Skinner & Sherman Labs from 
TMA/Norcal. The samples were taken by Woodward-Clyde Consultants 
on November 28, 1990 under Project Number 22558, Task 500. The 
client requested that the samples be analyzed for the USEPA CLP 
Target Analyte List metals. The analysis were performed under 
Skinner and Sherman work order 9011263. 

Methodoloqv 

The samples were prepared and analyzed in accordance with the 
USEPA Contract Laboratory Program Statement of Work 7/88 (CLP 
SOW7881, Exhibit D. The data is reported in accordance with CLP 
SOW788, Exhibit B. Quality control requirements are specified in 
Exhibit E of the SOW788. 

Discussion 

All quality control requirements were met for the samples with 
the following exceptions. 

The thallium matrix spike recovery exceded the control limit. 
The low recovery of the analytical spike on the sample as well as 
the digestion spike indicates the presence of an matrix 
interference. 

The sample received an "E" flag for thallium due to less than 40% 
recovery on the sample run both diluted and undiluted. 

The mercury digeston spike was out of the control limits. 



The I C P  serial dilution for zinc did not meet control limit 
requirements it therefore received an "E" flag. 

Please feel free to call if there are any questions concerning 
the data package. 

Respectfully submitted, 

TMA/SKINNER & SHERMAN LABORATORIES 

b/avid Peterson 
Assistant Laboratory Manager 



TMA/SKINNER AND SHERMAN LABORATORIES, INC. 
RAS INORGANIC COMPLETENESS CHECKLIST 

DATA PEP ORTING PORMS PACE 

&- 
2% 
?& 

COVER PAGE -- INORGANIC ANALYSIS DATA PACKAGE 
FORM 1 -0 INORGANIC ANALYSIS DATA SHEET 
FORM 2A -0 INITIAL AND CONTINUING CALIBRATION 

VERIFICATION 
FORM 2B -- CRDL STANDARD FOR AA AND ICP 
FORM 3 -- BLANKS 
FORM 4 -0 ICP INTERFERENCE CHECR SAMPLE 

FORM 58 -- POST DIGEST SPIKE SAMPLE RECOVERY - 
FORM 6 -- DUPLICATES 
FORM 7 0- LABORATORY CONTROL SAMPLE 
FORM 8 -- STANDARD ADDITION RESULTS 
FORM 9 -- ICP SERIAL DILUTIONS 
FORM 10 -- INSTRUMENT DETECTION LIMITS 
FORM 11A 
FORM 11B -- ICP INTERELEMENT CORRECTION FACTORS 20 
FORM 12 -- ICP LINEAR RANGES 
FORM 13 -- PREPARATION LOG 
FORM 14 -- ANALYSIS RUN LOG 2 c - 3  

FORM 5A -- SPIKE SAMPLE RECOVERY k 

-- ICP INTERELEMENT CORRECTION FACTORS 

*- 
----------.---------------.------~.-.--.-~~~--.---.--..--.--.--------- 0 W a A T A  PAGE 
ICP RAW DATA 37 - $0 

GRAPHITE FURNACE RAW DATA 
ARSENIC/SELENIUM 
LEAD/THALLIUM 

MERCURY RAW DATA 

CYANIDE R A W  DATA 

NISCELLANE ous 

SAMPLE PREPARATION t PERCENT S O L I D S  
STANDARDS PREPARATION LOGS 
CHAIN-OF-CUSTODY 
SAMPLE DESCRIPTION 
CASE NARRATIVE 
METHOD REFERENCES 

93-% 

Date: a!b ? /  



sow No 7/'E.3 

SAMPLE NUMEER 
03cwc 
03CUCD 
03cwcs 

Lab Sample ID 
11263-01s 
11263-DIS2 
11263-01DS 

e 



INORGANIC ANALYSIS DATA SHEET 
I I 
I I 

I I 
I OZCLC I 

1 Lab Name SKINNEF' & SFERNAN LABS Contract 68-3c-0528 I I I 

Lab Code SkINER Case No Woodward GAS No S D G  No 03CGJC 

Matrix (soil/water) WATER Lab Sample ID 11263-015 

Level (low/med) LOW Date Received 11/29/90 

I 
% Solids 0 0  

Concentration Units (ug/L or mg/Kg dry weight) UG/L 

$ 1  
I I  

Irn : 
IF 1 
1P I 
IF I 
IP I 
IP I 
I P  I 
IP I 
IP I 
IP  
I ?  ' 
IF: , 
,r 

: P  
I c v' 
;i= ' 
I!= 

I P  : 
I P  
IF  
1P ' 
IF  I 
:NR: 

I t  
. I  -1 

8 -  

' 3  

' C  I 1  

I 1  



2 A  
INITIAL ANCl C3NT'iNUING CALIGRHTION JEZIFICATION 

Lab Name SKINNER & SHERMAN LABS Contract 63-D5-0088 

Lab Code SkINEP Case No Woodward GAS No SDG No 03CLJC I 

Initial Calibration Source EPA-LV 

Continuing Calibration Source SKINER 

Concentration Units- ue/L 



2 A  
IN I T I A L  A r\lD C ONT I NU I Ni; CAI, I ERA T I ON V E X  IF I C  A T  I ON 

Lab Name SKINNER & SHERMAN LABS Contract 68-D9-0088 

Lab Code S K I N E R  Case No Woodward CAS No. SDG No 03CWC 

Initial Calibration Source EPA-LV 

Continuing Calibration Source SKINER 

Concentration Units ug/L 
~ - 

I I 1 I 1  I 
I I I I I  I 
I I 1  I 
I 1 Initial Calibration I Continuing Calibration I 1  I 

IAnalrte I True Found %R(l)I True Found % R ( 1 )  Found %R(l)IIM 
1 1  I I I 1  I 

!Aluminum I I 125000.0123808 001 95.21 I I I P  I 
I 11-1 

I I I 

I I I 

I I I I I I I 

I I I 

I I I 

!Antimony I I I f 2500 0 ;  2L05.10I 96 2 :  I I I P  I 
:Arsenic I I I I I I I I I I N R I  
:Barium I I I I 2500 0 :  2100 801 96 0 :  I I : P  I 
1Berrlliuml I I 1 500 01 175.661 95.1; I I I P  1 

I 

I 

, I -  

I I ; ?  I 
I I tP I 

1 1 1 -  f 



2B 
CRDL STANDARD FOR AA AND I C ?  

Lab Name SKINNER & SHERMAN LABS Contract 68-D9-0098 

Lab Cod? SKINER Case No Woodward GAS No SDG No 03CWC 

AA CRDL Standard Source SKINEQ 

ICP CRDL Standard Source SKINER 

Concentration Units- uglL 



28 
CR@L STANDARD F O R  AA AND IC= 

Lab Name SI<INNEP & SHERMAN LABS Contract 68-09-0088 

l Lab Code SKINER Case No Woodward 6AS No SDG No 03CJC  

AA CRDL Standard Source SKINER 

ICP CRDL Standard Source 

Concentration Units ug/L 

I I I I  I 
1 I I I  I 
I I 

I I I I I  
I I CRDL Standard for AA I !  CRDL Standard for ICP I 

I I I I  I n i t i a l  Final I 

(Analrte I True Found %R I I True Found %R Found %R I 

!Aluminum I I I 1 1  I I I I I 

!Antimony I I I I 1  I I I I I 

;Arsenic I I I I I  I I I I I 

laariurn I I I I 1  I I I I I 

I I I I  I 
I I -1 I -1 

I I I 1  I I I 1 I 

I I I I  I I I I I 

I I I 1  I I I I I 

I I I I  I I I I I 

I I I 
I I 

, 4 

I I 
I I 

I 
I 

I I 
I 

I I 
I I 



Lab Name SKINNER & SHERMAN LABS Contract 68-D9-008E 

Lab Cod? SKINER Case No Woodward GAS No SDG No 0;CWC 

Preparation Blank Matrix (soil/water) WATER 

Preparation Glank Concentration Units (ug/L or mg/kg) U G / L  



3 
ELANkZ 

Lab Name SKINNER & SHERMAN LABS Contract 68-09-0085 

Lab Code SKINER Case No Woodward GAS No SDG No 03CWC 
I 

I Preparation Blank Matrix (soil/water) 
I 

Preparation Blank Concentration Units (ug/L or mg/kg) 



6 
IC2 INTEPFEZENCE CHECK SAMPLE 

Lab Name SKINNER 

Lab Code SkINER 

ICP ID NumGer P2 

& SHERMAN 

Case 

LABS 

No 

Contract 68-D9-005L 

Woodward $AS No SDG No 03CWC 

ICs Source ICF-1039 

Concentration Units ug/L 
_ _  ~ ~ ~ _ _ _ _  ~ ~ ~ ~ _ _ ~  

I I I I I 
I I I I 
I I I I 1 

I I 
I I True I Initial Found I Final Found I 

I 1 Sol S o l  I Sol Sol I Sol S o l  I 

I Analrte A AB A AB L R  A A0 %R 1 

(Aluminum 168100015366721 535770: 538200.01100.31 529510: 532420 0: 99 21 
I I I I I 
I I I I I 

:Antimony I 0: 0; 
:Arsenic I I I 

I I 

(Barium I 0 
1Berylliuml 0 
(Cadmium I 0 
!Calcium 14aE.250 

502 I 
680 I 
907 

512228 1 
520; 
6" 

17 I 

9 
0 
7 

501770 
19 

13 
21 

- - - -  
A. 2z - - - I  

-8 .6  

669 
671 
859 

695120 
679 
a f 4  

l : ? L - :  

- - -  
312 i 

5 -  2u.r 

5; 

010 
1730 

3 
0 

93 
98 
96 
96 
90 
q 12 

s a  
e -  -- 
3' 
'32 

20 

95 

31 
99 

1 

7 

7 
I 

I 
1 

5 :  
91 

I 

-6 

' 1  

I U I  

I 

-T\ 

I 

-151 
1765 I 

1: 
205 I 

I 
I 

I 

1.2;  
I 
I 

91 
51 
5 :  
0: 
91 
4 

r: 
2 

c - 
/ 

I 

: 1; 2 --. 
" 2  

890 
1747 

. L I  

0 1 

61 
8 '  

3 :  
31 

I 
1 

I 
I 

I 

I 
I 
I 

93 7 :  
I 

I 
I 

? 3  1 '  
j /  E: P' 



Lcr FCI - c L Y  DE 

S A  
SPIKE SAMPLE RECOVERY 

I I , , 
I 
I 

I 
I I 

Contract- 65-04-0088 I 03cwcs Lab Name SKINNE? & SHEFMAN LABS 

Lab Code SKINER Case NO Woodward 6 A S  No 

Matrix WATER 

% Solids f o r  Sample 0 0  

Concentration Units (ug/L or mg/kg dry weight) UG/L 

SDG No 03CWC 

Level (low/med) LOW 

I I I 
I I I 

I 
I I Control I 

Limit :Spiked Sample I Sample 

I I 
I I 
I I 
I I 

I Spike I 
Analrte I %sR 1 Result (SSR)  C 

I I 
I I 

Result (SR)  C l  Added [SA):  %R I O !  M I  

21 I P  I 
I I 
I 

I 1  I 
I ,I -1 

Aluminum I 
Antimony I 
Arsenic I 
Barium I 
Berrlliuml 

75-125 I 
75-125 I 
75-125 I 
75-125 I 
75-125 I 
75-12';; 

2062 
699 
67 

2119 
52 
G6 

38 3300181 2000 0 0 ;  100 
2cr oooo:u1 500 0 0 :  99 

2 00001ul LO.OOI 118 
205 73001 I 2000 00 I 95 

00 ;  loa 
00 : 0 3  

I 

1.0000 
I z 0000 I 

7 

69 
- 1  

41 

&IN 
I 
I 

- 1  

- 1  

L I 

- 

I 



I 

I I 

I I 
I , 
I DZCWc.3 I 

Lab Name Sr ' INbEF & SdERMAN LAES Contract 62.-D3-0052 

Case No Woodward BAS No 

WATER Level 

0 0  L Solids for 

SDG No 03CWC L a b  C o d e  SKINER 

Matrix Isoil/waterl (low/med) LCW 

Dupl i c a t  e 0 0  % Solids f o r  Sample 

UG/L Concentration Units (ug/L or rng/kg dry weight) 

I I I 1  I l l  I 
1 1 1  I 

I 1  I 1  
I 1  1 1  I I I 1  

I I 1  I 1  I 1  
1 I Controll I 1 1  I 1  I 1  

I Analrte I L i m i t  I I Sample (SI C ! ;  Duplicate ( 0 )  C1 I RPD I l Q  
I 
I 

MI 
I 

-1 

16.71 I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

38.3300181 I P 
P 
F 

I P  
I P  
IP 
IP 
IP 
IP  
IP 
:F 

; =  
4 -  
, I -  

t -  
I I -  

2r, 0000IuI I 24 oooolul: 
2.0000Iu~ I U l  I 

UI I 
UI I 

U l  I 

I 1  
I 1  

1 1  
I 1  

2.0000 
208 7300 

1 0000 
3 0000 

116170.0000 

207 
1 
3 

116950 
6 
6 
3 

2 3  

2 1 5 5 ;  

c 

2022 
: 
5 

37133 
2 

306 

7 - 
1 -  
L *  

0 

- 
-4 

56001 I I 
0000IuI I 
ooooIuII 
00001 I I 
OooOIu: I 
0000luI I 
0 0 0 0 1 U I  I 
l r J O O I E l ;  
30CC I U I , 
OODC ' : 

7 - 1  I 
L - L . J l -  

0 

0 

200 
200 
' 00  

c 
L 

0 

0 

6 

6 
6 
15 
20 

S1611i 
1 5  
0 

Z O L G  

r - 

0 

7 

c - 
37327 

10 

317 
7 

OOOG 

c -  --CCl 
3 C 3 C  
EOOG 

O8OC  
0000 
OOOG 
Or300 
1600 

o m x  

oooolul I 
C1Oi3011J t I 
37001 1 I 

I I 1  
I I t  

t ,  



7 
L 4 S 3 P A T 3 P  f C O N T R O L  SAMPLE 

Lab Name SKINNER & SHEPMAlL LAES Contract 6 

, Lab Code SYINER Case N a  Woodward E A S  No 

Solid L C S  Source 

Aqueous LCS Source EPA-LV 0690 

8-D9-0088 

SDG No 03CWC 

I I I I 
I 1 I 1 

1 I I I 
I I Aqueous (ug/L) I Solid (rng/ks) I 

lAnalrte I True Found %R I True Found C L i m i t s  LR I 
I I I I 
I I I I 

I I I I  aluminum I 2172 
lAntimonr I 978 
fArsenic I 4 7  
!Barium I 2041 
!Berylliuml 5 1 0  
!Cadmium I 698 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

I 

, 
I 

I 
I 
I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 

, 
I 

I 
I 
I 
I 
I 

I 

I 
I 
I 
I 

I 
I 

1 
I 
I 
I 
I 
I 

I 
I 

I 

I I I I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

I 

I 
I 

I 
I 

I 
4 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

1 
I 

# 

I 
I , 
I 
I 
I 

I 
I 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I , 
I 

I 

I 

I 
I 
I 
I 

4 
I 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I , 
I 
I 

I 

a 
- -  - - I t i ^  - : I 



-I 

E T A N D A R D  A D D I T I O N  RESULTS  

Lab Name SKINNE? & SHEFYAN L A B S  Contract 62 - 0 9 -00 3 8 

Lab Code SKINER Case No Woodward S A S  No SDG No 03LhC  

Concentration Units us/L 

I I I I I 1 1  I EPA I ! I 1 I I I 1 1  

I Sample !Ani0 ADD: 1 ADD 2 ADD I 3 ADD Final I I 1  

! No I I ABS CON ABS I CON ABS I CON ABS Conc r l o !  
1 1  

I I I I 

I I I I I I I I t  

I 

I I I I I I 

, I 

I I 
-1 

I 
1- 

I I I I I 1  

I I I 
1-1 I 

I I I I 

f 

I 

-1 

I 



3 
I c P  SEn'IkL DILUTIONS 

Lab hame SYINNES & SHERMAN LABS  C o n t r a c t  6~-04-0035 

Case No Woodward 6AS No 

WATER Level 

Lab Code ShINE3 

Matrix (soil/water) 

Concentration Units ug/L 

I Serial I 1  % I ; :  I I I 1  1 1  I t  
I 1  1 1  

I 
I I IInitial Sample I I Dilution IDiffer-l I 
IAnalrte I I  Result ( 1 )  C ' , !  Result (SI C l I  cncc ! l a  
I I 1  I 1  1 1  I 1  
I I 1  I 1  I 1  

M 
- 
P 
P 
NR 

IAlurninupn I 1 
!Antimony I I 

38 331611 
2 1  OOlUlI 

130 OO:U!I 
120 OOIUll 

100 

0 

0 

100 

Y 

& 

- 7  
L 

7 

7 U 

1G 

I 1  
I 1  

6 :  I 
Ul I 
U l  I 

UI I 
I 1  
I 1  

208 7 3  
1 00 
3.00 

207.70 
5.00 

P I  
P I  
P 1  
P I  
P f  

U I  1 

U I  I 
I 1  
1 1  

15 
116955 

30 

00 
00 
00 
00 
00 
30 

5 0  
5: 

116170 
6 
I 

15 
22? 

00 
00 
00 
08 
DO 

c3c3 - 
- A  

I 

I 

I 

I 20 
I 15 
I l r j C  
8 

U 
B 
U 

: L - : *  

15 

3 
3 1 7  

I 
I 

I l l  I l l  I I 1  

1 1  1-1 I 1-1  I 1 1 - 1 - 1  



1v) 
InstrtJmcnF D - t c r c t  i mi Limits (r3uai-tsrIyl 

N a m e .  SKINNER 3 SHERMAN LARS Contract 04-DQ-Q)0188 
ooQkARK 03cvrC 

SAS No. .  

P2 Date: 101 15 /OS 

Lab Coda SKTNER 

ICP ID Number: 

Furnace AA I D  Number: 

-- - 
I I I 1 I 

I I I ! :  
1 Wave-! I 

I t 1 
1 I I I 

I t 
: ’  
I I length! Back-: CRDL ! IDL 
!Analvtc : (nml Igroirnd: (IJQ/L]I f r c c r / I )  ! M : 
I I I I I I I 
0 ..e -1 - I 1 -  I 1 -1  

:Aluminum 1 308.20! I 20QJ : 26.0:P 
:Antimony : 206.80: 
!Arsenic I I 

:Barturn : 693.l0: I 

:Beryll ium! 313.498; 
ICadmium 1 226.501 
:Calcium ; 317.98: I I 

!Chromium : 267.701 I 

:Cobalt I 228.6G3f I 

ICopper I 320.701 1 

1 Iron : 259.98: 1 I 

f Lead 
:Maencsiuml 279.981 

I 

I 

I I 

I 
I 

I 
I 

I I 

I 
f 

I 
I I 

IManaanest! 
!Mercury : 
: N i c k e l  1 
!Potassium: 
!Selenium 1 
:Silver : 
ISodium I 
!Thallium I 
;Vanadium I 
:Zinc I I 

I I 

257.68 I 

231.6G3: 
766. 

328.88: 
588.96: 

292.60 I 
213.W I 

I 
I 

I 
I 

I 
I 

I 

60 : 
10 I 

200 1 
5 :  
5 :  

Sa08 I 
10 : 
563 ! 
2s i 

108: 
3 :  

5008 

24.01P 

2.0:p 
1.01P 
3 . 0 : P  

10.0:p 
6 . 0 : P  
a.0:p 
3.0:P 

20.0:p 

30.01P 

I 
I 

I 

I 

I 

I 

1 15 
I 0 .2  
I 10 
! 5008 
I 5 
I 10 
I 50a0 

10 
50 

I 28 

I 

I 

I 

I 

I 

I 
I 

2.0:p 

6.0:P 
72.01P 

5.81P 
50.0:P 

3.01P 
5.0 IP  

I 
I 

I 
I 

I 
I 

I 

I 

I 

I 
I 
I 

I 

I 
I 
1 
8 
1 
8 

I 
1 
I 
I 
1 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

I 

e 

Commcnt B 
P7 THERM0 JAHRELL-ASH TCAPnl- (#22952) 

FOPM Y - TN 



Lab 

I C P  

Code 5hIiUEP Case No Woodward BAS No SDG No GZCWC 

ID Number Date 

, Flame AA ID Number 

Furnace AA ID Number F1 

~-~ 
I I I I I I I 
I I I 1 I I I 
I I I I I 

I I 
I I Wave-: I I I I 

I I length! Back-;  CRDL ! IDL I I 

(Analrte I (nm) Igroundl (ug/L)( (ug/L) ! M I 
I I I I I I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

-7- 
2.- 

I 

, 
I 

I 

I 
I 

I 
I 

I 
I 

3 0 :  
I 
I 
I 

I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

55 I I 

I 

I 

200 I 
60 I 
10 I 
200 I 
51 
51 

5000 I 
10 I 
5rj : 

I 

I 
I 
I 

I 
I 
I 
I 
I 

t 
1 
I 
I 
I 

I 

f 

I 

I 
I 

I 
I 

t 
I 

I , 
I 

1 

I 
I 

2 O I F  
I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 
1 

I 
I , 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
t 
I 

I 



10 
rnstrurn5nt Detcction L i m i t s  (;uartzrlr) 

L a b  

IC? 

Name SKINNER & SHERMAN LABS Contract 68-C9-0025 

SDG No 0;CLJC Code SKINE?? Case No Woodward GAS No 

ID Number Date 

Flame A A  ID Number 

Furnace A A  ID Number 

M1 

,. 
10/15/9C 

I I I I I I I 
1 I I I I I I 
I I I I I 

I I 
I 1 Wave- I I I 

I I length: Back-l CRDL IDL I 

I I I I I-: 
IAnalrtc I (nm) !ground! (us/L)I ( u S / L )  m 
I I I t I 

;Vanadium I 
, ,,nc I 7  I 

I 

I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 

I 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

I 

I 
I 

I 

I 
4 , 
I 

I 
I 

I 
I 

I 

I 
I 
3 
I 

I 

I 

I 
I 
I 

I 

200 I 
60 I 
10 I 
200 1 

51 
51 

5000 I 
10 I 
50 I 

I 

1 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 

I 
I 

I 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I , 
I 

I 
! 

I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
1 I I I I 

e 



Lab 

ICP 

1 0  
Instrument Dztection L i m i t s  (QuarterlJ) 

Name SKINhE? & SHERMAN L A 2 S  Con t r ac t 68 - D4- C02S  

Code SKINEX Case No Woodward 6AS No SDG No OSCLJC 

I D  Number Date 

Flame AA ID Number 

Furnace AA ID Number FCL 

I I I I I I I 
I I I 1 I I I 
I I J I I 

I I 

I I Wave- I I I I 1 

I 1 length: Back-1 CRDL I I D L  I I 

(Analytc I (nm) Igroundl (ug/L)I (ug/L) PI I 
I I 
I I 

197 20 

I 

I 

I 

IS, 001 
I 
I 
I 

, 

I 

I I I I 
I I 1-1 

I 
I 

BS I 
I 
I 
I 

I 
I 
I 
I 
I 
1 

I 

I 

I 

I I 
I 200 I I 

I 

65 
I 
I 
I 

60 I 
10 I 

200 ; 
51 
51 

5000 I 
10 I 
50 1 
25 

1c)c 1 
7 1  .d - - - -  

2 Id 1 I -  

*.. 1 = ,  

rJ f l  

I 

2.0IF  
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

I 

I I I I I 



I 1 1 A  

Lab haTe SKINNE;? & S H E Z M A N  L A E S  Contract 68-DQ-OG2.5 

Lab Code SKINER Case No Woodward B A S  No SDG NO 03CWC 

ICP ID Number P2 Date 07/15/90 

I I 1  
I I I  

I Wave- I I Interelement Correction Factors f o r  
I 
I I length! I 
I Analrte I (nml I I  A1 Ca 
I I 1 1  
I I I I  

Aluminum I 
Antimony I 
Arsenic I 
Barium i 
Bcrr 11 iurn I 
Cadmium I 
Calcium I 
:Chromium I 
1 Cobalt I 

I 

308 201 I 
206.801 

0 
0 

0 
0 
0 
0 
0 
0 
0 
3 

-, .., 
3 

i) 
8 

- 
i 

0 

0 
13 

0011800 t 
0000000 I 

0000000 I 
0000000 I 
0000000 1 
0000000 I 
0000000 I 
0000000~  
0000000 I 
;Jao I300 ! 

I 
I 

C3000G00 I 

0 0000000 
0 0000000 

0.0000000 
0 
0 
0 
0 
0 
0 
3 

- 
J 

1-1 
- 

3 
O 

T 

il 

0 
0 

0000000 
0000000 
0000000 
0000000 
0000000 
0000000 
I> 12 1 1  I, ,l r, rJ 

0000000 
0000000 

I I 

Fc Mg 

0 0000000~  0 0000000 
0.00020001 

I 

I 

0 0000000l 
0 0000000: 
0 0001800~ 
-0 0002200 
-0 0000300 
0.0000200 

-0 0002100 
o ocoonm 

0 0000000 

0.0000000 
0.0000000 
0.0000000 
0 0000000 
0.0000000 
0.0000000 
0 0000000 
0 00~srJol:~CI 

-111 l;r,1;211~,~ 

O 0000000l 

-0 O O O l t O O l  
13 0001200: 

I 
I 

'3 il0303tr: 
0 0000000 

0 0000000 
0 f ) O I s C l r J O ~  

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

Cr 

0 0000000 
0 0118000 

0.0000000 
0 0000000 
0 0000000 
0 0000000 
0 0000000 
0.0003500 
0 0000000 
0 lgcl;~1;l;i; 

I 

3 Otj:;;:, 
O 0000000:  

I 

0 



11s 
I C 3  Interelement Correction Factors (Annuallr' 

Lab N a m :  zf ZNNEP eC SHERMAN LAES Cant r ac t 6 2 - r3 3 -00 3 3  

Lab Code SKINEP Case No Woodward BAS No S D G  No 03CWC 

ICP ID Number P2 D a t e  07/15/90 

I I I 1  I 
1 1 1 1  I 
I I 

I I 

I 
I 

I I I 1  I 
I I I 1  I 

I I Wave- I I Interclement Correction Factors for I 

I I length; I I 

I A n a l r t e  I (nm) C U  Mn Mo N i  I 1  

1Aluminum f 
;Antimony I 
:Arsenic I 
:8arium ; 

308 
206 

693 
313 
226 
317 
267 
228 
326 
-I - 4  

-.. - 
e--- 
- 2  

- 7 .  - - -  - 
3c 

-.- - -  
5E3 

- - -  
-we 

21; 

0 OOOOOOOI 0 00096001 
o ooooooo; o oooaooa; 

I I 
I I 

0 00000001 0.0000000l 

o o o o ~ a o o ~  o ooooooo; 
0.00000001-0 00166001 

I I 
I 

0000000l 0.0000000: 0 
0 
0 
0 
0 
0 
0 
13 

2 

3 

0 0000000; 0 
0 0000000;  0 
0 OOOOOOG1-0 
0 OOOOOOG1 0 
0 0000000: 0 
0 ooooooo: 0 
0 OOCtiZ 101: I -0 

0000000 f 
0000000 1 
0003200 I 
0006600 I 
0000000 I 
OOOOOOG I 
c(31:2zs' 

;Beryllium 
I Cadmium 
I Calcium 
I Chromiw 
!Cobalt 

0000000 
0000000 
0000000 
0000700 
0000000 
ooocIooo I 
C)GOZrJ20 

0 0000000 
-0 0002900 
0 0000000 
0 0000000 

-0 0069500 
0 oOOGOO0:  
3 C1300;30Q: 

I 
1 
I 
I 
I 

I 
I 

I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 

000230ij 
f 0 09 0 13 3 

- 
0000000;  0 000000G~ 

I 

oooccc70 I 
s)oooooo I 

I 



1 2  
Linear Ranges 

Lab 

ICP 

' 0  

?Jam? '56 IN?iEF & 

Code SK INER  

I D  Number 

ICP 

SHE 7 1'1 A N  

Case 

P2 

LABS 

No Woodward 

[Quarterly 1 

Contract ~ 2 - U ~ - O C 3 3  

€ A S  No SDG 

D a t e  10/15/90 

I I I I I 
I I I I 1 
I I I 

I I 
I Integ I I I 

I I Time I Concentration! I 

I Anelrte I (Sec 1 I (uslL1 ( M I  
1 I I I I 

lAluminum I 5 00; 
!Antimony I 5 . 0 0 ;  
!Arsenic I I I 

1000000.0 I I 

25000.0 ! I I 

INR I 
I 
I 
I 
I 

I 
I 
1 
I 
I 
I 

I 

1 
I 

I 

I 
I 
I 
I 

I 
I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

I 
I 

No 03CWC 

' e  



13 
P.RE"ARATION LOG 

Lao Name SkIPJYEF S SHEPMAN L4E5 

LaD Code SKINER Case No Woodward GAS No SDG No 0 3 C W C  

Method CV 

I E P A  

I No 

IO3CWC 
I03CWCD 
IO3CWCS 

Sample 

I 
I 

P6LJ 
I 

I I 
I I 

!Preparation! 
! Date I 

I 
I I 
I I 

12/21/90 
! 12/21/90 

I 12/21/90 I 
I 12/21/90 I 

I I 

I 
I 

Weight I 
(gram) I 

I 

I 

Volume 
( m L 1  I 

100 t 
100 I 
100 I 
100 I 

I 
I 

I 

I 

I 

I 

I I 1 
I 
I I I 
I I I 
I I I 
I I 

I I I 
I I I 
I I I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

I I , I , I 1 
I I 

1 , 

f 
I 

I I 
I I I 

I I d 
I I I 

I 
I I 

I I I I I 

, t I I I 

I I I I I 
I I I I 

I I I I I 
I I I I I 
I I I I I 

I , I I I 

I 1 I I I 
I I I I 

I 
1 



Lab Name 

Lab Code 

Si\IPdNE;I 

SKINER 

ShEFMAN 

Case 

L A 6 5  

No Woodward 

Method F 

I EPA I 

I Samt>le :Preparation! Weight ! Volume 
I No I Date I (gram) I (mL) f 

I I I 
I I I I 

I I I I I 

IO3CWC I 12/27/90 I 
lO3CWCD I 12/27/90 I 
lO3CWCS 12/27/90 I 
I LCSW I 12/27/90 I 
I PBW I 12/27/90 
I I I 

I 100 I 
I 100 1 
: 100 I 
I 100 I 
I 100 I 
I I 

I I I I I 
I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I 
I I 

I I 

1 I 

I I 
I I 
I I 
I I 

, I 
I I 

I 

I I 
I I 
I I 

I I 

I I 

I I 
I I 

I I 
I I 

I I I I 

I I I I I 
I I I I I 
I I I I I 
I I I 8 I 
I I I I I 

I I I I I 

I I I I I 
~~ 

I I I I 
I I I I I 

I I , I I 
I I I I I 

I I , 
I 

I , 

I I I I , 

No 03CWC 



Lab Name SkINNE? 

SKINER 

SHERMAN LABS 

Case No 

Contract ~ Q - D s - D O ~ ~  

GAS No SDG Lab Code Wooaward No 03CWC 

Method P 

I I I I 
I 1 I I I EPA 

! Sample lPreparationl Weight f Volume I 
I No I Date I (gram) (mL) I 

IO3CWC I 12/27/90 I I 100 I 
lO3CWCD I 12/27/90 I I 100 I 
IO3CWCS I 12/27/90 I I 100 I 
I LCSW i 12/27/90 ! I 100 I 
I PBW I 12/27/90 I I 100 I 

I I I I I 
I 1 I I 1 

I I I I I 
I I I I I 
I I I I I 

~ - 
I I I I I 
I I I I 

I 1 I I I 
1 I I I I 
I I I I I 
I I I I I 
I I I I 

I I I I 

1 I 1 
I I I 
I I I 

I I 
I I I 
! I I 

1 
I 

I I I 

, , 
I , I 

I I I 

1 I I 

I 

I 

I I I 

I 

I 

I 

, 
I 

I 



Ire 
ANALYSIS RUN L O G  

L a b  Nsmc SKINNER % 31iE?YArJ LAES C o n  t r a c t 6 2 - D S - 00 8 8 

Lab Code SKINER Case No Woodward GAS No SDG No 03CWC 

Instrument ID Number M 1  Method CV 

S t a r t  d a t e  12/21/90 End d a t e  12/21/90 

A n a l  y t  es I 1  

I 

I I 
I I 

I 
I EPA 1 

No 
Sample 1 D / F  ! T i m e  

I I 
I I 
I I 

I 

I 

I 1- 

so I 1 0011800 
so 5 I 1 0011803 

I 1 . 0 0  1 1806 s 1  0 
s2.0 I 1 0011809 

IS5  0 1 1 0011812 
1 ICV I 2 0011818 
1 ICB I 1 001 1821 
1 ccv I 1 0011821 
1 CCB I 1 0011827 

I 

I 

I 

I 

I 

I 

b R  

I I I 



1.b 
ANALYSIS RUN L O G  

- 
L ~ D  Name 5I'INNEP & SHEPMAN LABS 

Lab Code SkINER Case No Woodward 6AS No SDG No 03CWC 

I n s t rument  I D  Number F1 Method F 

Start  date  12/28/90 End da te  12/28/90 

A n a l  y t es I 
I 

I I I 
I I I 

I 
I I E P A  1 

I Sample I D/F !Time 
I No 

I so I 1 0 0 1 1 8 1 3  

I I 
I I 

I I I 

I 
I I 1- 

% R  

I s10 
! S50 
I SlOO 
I ICV 
I IC5 
I CRA 
I ccv 
I CCB 

I 

I 
I 1 0 0 1 1 8 1 7  
I 1-00 I 1 8 2 1  
I 

I 

I 

I 

I 

I 

I 

I 1 
I 1 
I 1 
I 1 
I 1 
I 1 
I 1 

1 
I 1 
4 

001 1825 
00 I1828 
00 I1832 
00 i 1 8 3 7  
00 I1841 
00 I 1815 
00 I1519 
C C ' l S 5 2  

Xl-f, 

9s 5 

* 
1 1 - 

* 
.( 

I 
I 1 

* 

.L 

I 
I 1 
, 1 I 

I 

t 

I I , 
I I 



16 
ANALYSIS RUN LOG 

Lab Name SILINNEP & SHERMAN LABS C o n t r a c t  62-De-0023 

Lab Code SKINER Case No Woodward BAS No 

I n s t r u m e n t  I D  Number  F 1  Method F 

SDG No 03CWC 

Start d a t e  12/28/90 E n d  date 12/22/90 

I 1 
I I 

I EPA I 
I Sample I D/F 
I No I 

I 
I I 
I I 

I so 
I s3 
I S50 
I SlOO 
1 ICV 
I ICB 
I CRA 
I ccv 
I CCB 

I 

I 

I 

I 1.00 
I 1 00 
I 1.00 
I 

I 

I 

I 

I 

I 

I 

I 1 

I 1 
I 2 
I 1 
I 1 
I 1 
I 1 
I 1 

- 
, - 

I 

I 

I 

2052 I 1 -  

2057 I 1 -  

2102 I 1 -  

- -  

1 

L 
I 
I 1 

1 
.. 

I 
I 1 
I 1 4 

I 

I I 
I 

I 

I 



16 
AKALfSIS RUN LOCI 

Lab Name SKINNER 5 SHEAMAN LABS Contract 65-D.=i-r3032 

I Lab Code SKINER Case No Woodward 6AS No SDG No 03CWC 

Instrument ID Number FG Method F 

I S t a r t  datc 12/28/90 End datc 12/28/90 

I 
I 

I € P A  
I Sample 

I 
I 1 No 

I 
I 

1 so 
I I s5 

S50 
I si00 
I ICV 
ICB 

I 
I 

I 
I 
I 
I 

I 
I 

I 
. I  

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

- - -  - 1 1 - 1  I A 1 I - ill 



1cL 
ANALYSIS RUN LOG 

Lab Name ZKINNE" & 3AEPMAN L A B S  Contr3ct b8-39-0083 

Lab Code S K I N E R  Case No 

Instrument I D  Number F 1  

S t a r t  date 12/23/90 

Woodward 6 A S  No SDG No 03CWC 

Method F 

End date  12/28/90 

I I I I 
I I I I 

I I 
I I I E P A  I 

I Sample I D/F lTlmeI % R 
I No I I I 

I I I 
I I I I 
1 I 1-1 

I so 
I s10 
I S50 
; SlOO 
I ICV 
! ICE 
C R A  

I ccv 
I CCB 

I 

1 

I 

I 1 
I 1 

1 

00 I2033 I 
00 I2037 I 
00 I 

I - 
I i 

I 1 
* 

* 

.. 
I 
I 1 
I 1 

1 

1 

I 

1 
4. 

I 

- - - -  
I 

I /  - - -  - - - e -  

- - e - -  - - -  



14 
ANALYSIS RUN LOG  

Lab Name S J I N N E i i  Zi SHEPMAN L A 6 5  Contract  68-09-r3022 

Lab Code SKINER Case No Woodward 6AS No SDG No r3;CWC 

Instrument ID Number F6 Method F 

S t a r t  date 12/24/90 End date 12/29/90 

I I I I I 
I I I I I Ana 1 y t  cs I 

I 

I SlOO 
I ICV 
I ICE  
1 CRA 
1 ccv 
I CCB 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

1 0010128 
1-00 I0206 
1 0010208 
1 0010212 
1 0010216 
1 0010221 
1 0010225 
1 CC'022G 
- z:102,7'5 
I 2 ;  - , - "  - --. 

1 1 1 1 1  

I c c 3  
I 

1 1  - - -  

I 1  

- , I 
I 



Lab Name S n I N N E 2  & SHEPMAN L A 6 5  C o n t r s c  t 68-D3-003% 

Lab Code SKINER Case No Woodward 6AS No SDG No 03CWC 

Instrument ID Number F1 Method- F 

Start date 12/31/90 End date 12/31/90 

I I 
I I 

: E P A  I 
I Sample D/F 
I No I 

I 
I I 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 00 
1 00 
1 00 
1 00 
2 00 
1 00 
1 00 
1 00 
1 00 

I so 
I s10 
I S50 
! SlOO 
I ICV 
I IC8 
I CRA 
I ccv 

I I 

I I 
-1 

I I I 
I I I 
I 4 1 
I 
I I I 

I I I I I 

I I 
I 

I I 
-1 I 

I I 
I I 

I I I 
1 I f 

- - - I  :, - : I  



16 
ANkLYSIS RUFJ L O G  

Lab NZI-~~ %INNE? Ik SHEPMAN L4BS  Contract 68-09-0088 

Lab Code SKINER Case No Woodward 6AS No SDG No 03CWC 

Instrument ID Number P2 Method P 

Start dats 01/02/91 End date 01/02/91 

f so I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

1 

I 

I 

I 
I 

I 
I 

I 

I 
I 

I 
t 

S 
S 
S 
ICV 
ICV 
ICV 
IC5 
ICSA 

1 
1 
1 
1. 

00 
00 
00 
00 

I 1022 I 1, 

1026; IX 
1028 I 1, 

1031 I 1 -  

1033 I IX 
1035 I IX 

I 

I 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
9 - - 
L - 
1 
1 
1 
1 
1 
1 
1 
4 - 

XI, 
X1- 

XIXIXlXlX XIXI, XlX 
X I X  

Xl, 
XI- XlX x1x;x ,I x 

-1 'XIXI- 

h '  X i \ ! -  - 
x 
- 
I. 

X 
x 
x XIX 

x l x  
X I X  
x : x  
< y 

-1 - 
- 1 -  

X -1xIx:-lx 

- 1 -  - - - 



1 
2 
3 
r* 

6 
7 
E 
9 

1 0  
11 
12 
13 
16 
15 
16 

- 
3 

I CV 1 
ICV2 
ICV3 
STDB 
ICSAA 
ICSABB 
2XCRDL 
H k L F S i D 
STDB 
PB 
LCSPW 
4011253-01 
9011263-01 
901 1263-01 
9011263-01 
9011263-01 

19 
20 
21 
22 
23 
26 
25 
26 
27 

ICSAA 
ICSABB 
2XCRDL 
HALFSTD 
STDB 
STDB 
STD3 
STDl 
STD2 

ICV 
I cv 
ICV 
ICB 
ICSAO 
ICSABG 
CRIO 
ccv 
CCB 
PBW 
LCCW 
s 
5 2  

I SD 
PS 
ccv 
CCB 
ICSAl 
ICSABl 
CRI 1 
ccv 
CCB 
wso 
ws1 
ws2 
ws3 

rJ s 

ICP 
ICP 
ICF 
ICP 
ICP 
ICP 
ICF 

Client ID Date TI m.5 

ICV 
ICV 
ICV 
ICB 
ICSA 
ICSAB 
CRI 
ccv 
CCB 
PBW 
LCSW 
03cwc 
c73CWCD 
03CWCS 
03CWCL 
03CWCA 
ccv 
CCB 
ICSA 
ICSAB 
CRI 
ccv 
CCB 
SO 
S 
S 
S 

01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
91/02/91 
01/02/91 
81/02/91 
01/02/91 
01/02/91 
01/02/91 
0 1 / 02 / 4 1 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 
01/02/91 

10 26 
1 0  26 
10 31 
If 33 
1 0  35 
10 3& 
10-60 
1G 63 
10 65 
10 50 
10 52 
10 55 
10 57 
11 00 
11:02 
11 06 
11:07 
11:09 
11:12 
11: 16 
11-17 
11:19 
11:22 
10:16 
10: 18 
10:20 
10:22 



rri--fi5 

1-1 1-1 ri n1-1 
n rl r-13 
I-11-11 inn 

nnnno 
- 00020 
00020 

Mg2790 
m 1 3 3  

31 225 

00100 
00120 
001 80 

Zn2138 

octo62 

nnn17 
n1-1031 

6 5  (+h5 

OOOLC) 
C1c1080 
00@20 



c d37C 5 
rill 1 : 7 

rlrll 1 3  I 
.? l l 6 - l  

rlrl i 2r-I 
mi 20 
13173 :1n 

Mg27W 
5 6107 

0071 
13763 

5 6193 
5 6052 
5 1078 

Z n 2 1 W  
00193 
00012 

5 9726 

00200 
no1 80 
00200 



C I  F T I l A  

Cr26 7 7  
1 0798 

008 1 
75168 

1 0876 
3 0716 
1 08DL 

N12316 
1 1/03 

nnp5 
7~~9-16 

3 1693 
1 1773 
1 1-19? 





I- IF-m 

I In I t r_ 
A w g r  
snev 

I “.,Pc ri 

tll 
# 3  
83 

E r r o r s  
V a  1 ut 
Range 

Elern 
Uni ts  
AVQP 

cnev 
%PSD 

stl 
#2 

I 

I 

&rs 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#l 
#2 

I 

I %tz , 
Errors 
Va 1 ue 
Ranae 

\ - t) nt c 
17 1-1 m 

rlrl ~ Q L ,  

C l n h  h 6 
I 6 =  E17 

- 00338 
on957 
D c l S h 3  

NOCHECK 

c o378h 
o v m  

6 3699 
nn36.4 
56‘5‘75 

L P h l  I 
bFC187 
18995 

QC Pass 
52000 

1 0  000 

K-7666 

51 060 
150 

20323 

51 199 
51 079 
50 901 

QC Psss 
52 068 
10 ooc) 

p p m  

1 

NOCHECK 

QC Pass 
51900 

10 000 

Ag3280 
i w m  

19135 
00187 
37953 

69158 
68938 
69309 

QC Pass 
19800 

1c1 000 

4a.u 376 

n 13 ri I 

I 9771 
OO6P 

7 L 6 3 7  

1 9809 
I 9787 
1 9717 

nc Poss 
2 0610 
10 000 

Fe35uu 

1 9690 
01 02 

51 802 

I 9692 
1 9588 
1 9792 

Pnm 

QC Pass 
2 0610 
1n 000 

Na5889 
PPm 
51 611 

206 
39516 

51 772 
51 680 
51  382 

QC Poss 
51 368 
10 000 

rlnrrittor *RP 

Re31 7fl 

t-JPrn 

68776 
O O T a h  
71597 

l ? 5 0 2  
67986 
18615 

QC Pass 
51000 

1 0  000 

Ph2203 
ppm 
6 8306 

11578 
1 1971 

I 8319 
6 7719 
6 8875 

OC Pass 
5 1600 
10 000 

V-2926 

68962 
00629 
87566 

69073 
68689 
19326 

P P m  

QC Pass 
50700 

10 000 

I ’ d  7 6 5  

n n n r  
67995 
006 15  
86677 

67469 
L 7 6 0 5  
L8131 

nc Pass 

1 0  on0 

Mg7790 
DPm 
25 165 

I X Z  

31R59 

25 161 
25 073 
25 178 

QC Pass 
25 765 
10 000 

Zn2138 
pDm 
3 2102 

0261 
81376 

3 2068 
3 1860 
3 2379 

OC Pass 
3 3160 
10 000 

698no 

+‘I70 

12 f-l rn 
49 r1i P 

6 7 1  
97L5R 

L9  CltZCl 
68 521 
69 674 

QC P n s s  
5 1  519 
1 0  cloo 

Mn257h 
p p m  
17903 

579PL 

68nCIQ 
17h09 
18008 

QC Pass 
51600 
10 000 

nn2s9 



I I + W l  

, I I ’ I )  

A V G P  
S C 1 r v  

l w = n  

’ bl 

I #2 
8 3  

E r r c r r s  
V a l u e  
Range 

Flem 
I j n 1  ts 
Avge 

%prD 

stl 
’ u2 

I 

sr)pv 

hrs 
Value 
R a n g e  

Elem 
Units 

, Avse 
SDev 
%RSD 

#l 
1 #2 

#3 

Errors 
V a  1 uc 
R a n g e  

I 

0 

L I ’rib -) 

r t- rr 
n 3 13 3 n 
nms8 

37 7,717 

DZD86 
01718 
07256 

N n C H E f K  

Cry677 

w r n  
nnnyi 
01-11~2 

CLSR 9 R  

om 56 
0 00 0 2 

- 00121 
NOCHECK 

N12316 

00175 
00332 

189 30 

00556 
00029 

ppm 

- 00058 
NOCHECK 

:&\A p-9 4 

F a ~ t r r  

=pt 2nn6 
r clm 
nin7-5 
oit 1 98 
I8 L19 

IlLlP58 

1-1 I 3 6 7 

tunc HE c K 

ni I 1 6  

C 0 7 ? 8 6  

P P K i  

nn21 n 
o m 7 3  
‘6 R n 7  

rtn25I 
001 26 
00251 

NOCHECK 

K - 7 6 6 6  

08613 
02993 

3 5  616 

09699 
10765 
05066 

NOCHECK 

PPm 

19211 
3n563 
20561 

OC Pass 
1 soon 
10 000 

m219 
00073  
00073 

NOCHECK 

A g 3 2 8 0  
Ppm 
00706 
00099 

11 097 

008 18 
00638 
00655 

NOCHECK 

TCV 

F-3599 
nnm 
ill316 
nnn99 
7 5 1 ~ n  

OlCL?L 
El1395 
01 230 

NOCHECK 

Na5889 
ppm 

23861 
00816 

3 6212 

21787 
23552 
23261 

NOCHECK 

H P Y I  -in 

00067 

71 71L 

00057 
00086 
OOC157 

NOCHECK 

D 13 m 

ring1 7 

Ph3703 
P P m  

C I ~ ~ L Q  
n1 a83 
197 7 ’ )  

07652 
0006.9 

- 00252 
NOCHECK 

V-2926 

00111 
00097 

86 892 

00167 
00167 
00000 

NOCHECK 

ppm 

(- d 9 t- 6 

r ~ n m  
nnrlhc) 

00069 
inn XL 

nm3e 
o n m n  
00069 

NOCHECK 

Mq2790 
m m  

03835 

5 2  1 7 0  

0631 L 
03535 
01 356 

NOCHECK 

ni~ i79 

Zn2138 
ppm 
00172 
00099 

57 283 

00286 
00115 
.00115 

NOCHECK 



Value 
Rgnge 

Elem Ni2316 K-7666 Ag3280 
Units p p m  p p m  P p m  
Avgc 00088 36307 00112 
SDev 00101 06120 00075 
%RSD 1 1 5  67 1 1  368 66 393 

stl 00205 10529 00155 
#2 00029 36096 00155 
#3 00029 32296 00026 

1 Errors NOCHECK NOCHECK NOCHECK 
V a  1 cre 

, Range 

TCV n n + r w t n r  GRP 

00312 00259 m35n 00957 

00065 - 00852 - 01067 00014 
00162 no1 08 00802 m i  63 

NOCHECK NOCHECK NOCHECK NOCHECK 

Na5889 V-2926 Zn2138 
p p m  P P m  p p m  

06577 - 00111 - 00176 
01566 00128 00100 

36 210 -116 95 -57 630 

05Q65 00000 - 00232 
06885 - 00083 - 00058 
02880 - 00251 - 00231 

NOCHECK NOCHECK NOCHECK 



Elem 
U n J  t J 

A V G P  
c;D-v 
% R s n  

8 1  
#2 
#.3 

ers High 

L o w  

Elem 
U n i t s  
Avgc 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
L o w  

e 

41 -11-7 

1 I nl 
rlclb 7 7 
0 1  A h 6  

2 7 5  61 

- I1 I 66\6 

0 1  579 

O l U l 7  

LC PR49 
zoono 

- 200nn 

( r 7 6 7 7  
nom 
- 00217 

00193 
-72 022 

- nnao2 
- m n n T i  
- 0 n ~ c t 9  

L C  Pass 
oinoo 

- oinoo 

Ni2316 
P P m  
- 00351 

00221 
-62 015 

- 00585 
- 00116 
- 00322 

LC Pass 

- 01000 
o1noo 

F=3rtT)r- 

I- 9 

03 7LX 
On385 

17 11 m 

7 0  h'r'n 

no863 
03 632 
01 7L9 

L C  Pats 
06000 

- 516000 
c 132236 

001 66 

I 1 6  0 3  

0m-n 

rm3 03 

- nnm'i 
no1 25 
no376 

L C  Pass 
05000 

- 05000 

K-7666 

00866 

1066 8 

- 09199 
05066 
06966 

LC Pass 

-5 0000 

p p m  

09~308 

5 nooo 

I 

I-r P A S 9  

02000 
- 02000 

L C  Pass 
02500 

- 02500 
A93280 
p p m  
00129 
00111 
86 006 

00009 
00150 
00228 

LC Pass  
niooo 

- oiono 

R w l 9  i6 

PnNi 

- ncinai 
no051 

-315  17 

- 00177.3 
o m  15 

- 510073 

LC Pass 
20000 

- 2nnoo 

F-3599 
n n m  
- 00185 
-70  538 

- 00617 

mi18 

- no653 
- 00356 

LC Pass 
10000 

- 10000 
Na5889 
p p m  
02108 
02138 

101 39 

- 00360 
03363 
03363 

LC Pass 
5 OCIOO 
-5 0000 

W F  3 1  Trl 

11 IS rn 
- n n n i s  

n m i 7  
-86 h 0 7  

- 00029 
- 00029 
nnnm 

LC Pass 
noxm 

- no500 

PI32207 
n o m  
- 00902 

01 626 
-15X 20 

- n-2752 

- no853 
oC7500 

LC Pass 
02800 

- 02800 

V-2926 
p p m  
- 00139 

00210 
-150 65 

- 00336 
00083 

- 00167 

L C  Pass  
05000 - 05000 

I- d 2 T n ' i  
r'i7 m 
n n 00 
rrni 3 8  

- n o i w  
on138 

7 r  231nri 

051000 

L C  Pass 
00500 

- 005nn 

Mg3790 

- 00369 
0 3  363 

-368 85 

m m  

- 00863 
01 171 

- 01117 

LC Pass 
5 0000 
-5 0000 

Zn2138 
P P m  
00117 
00176 

168 70 

00291 
00116 - 00056 

L C  Pass 
02000 - 02000 

j i I -cl 

I- I- rll 

nncLi7n 
cirrE)h? 

i u n  sn 

- 00267 
00750 
00698 

LC Pa9s 
5 mon0 
-5 onoo 

M n 7 5 i b  
prim 

00098 

76 3 5 7  

00171 e 
om1 6 3  

001 1 6  

nn075 

LC Pass  
01 500 - 01500 



00029 
00000 - 00029 

NOCHECK NDCHFCK LC Pass 

395 23 
592 85 

M g 2 7 9 Q  

pnm 
510 16“ 

1 21 
23726 

Pb32nS 
nnm 
0 2 0 ~ 1  
no553 
37 076 

5 3 3  17 
510 65 
508 81 

c1?755 
027n9 
02659 

t t l  01 827  nn = s 1 01 653 357 28 
# ?  023 0 7  no139 01 782 186 61 
# S  01 739 00128 01671 185 3 1  

01 665 
02676 
01782 

NOCHECK L C  Pass 
637 63 
125 09 

NOCHECK 

Low 161 99 

Elem Ni2316 U-7666 A03280 Na5889 
Units PPm P P m  p p m  w m  
A v a t  00731 16356 - 01283 1 7967 
SOev 00088 00366 .00171 0117 
%RSD 1 2  000 2 5471 -13 324 65088 

V-2926 

- 00217 
00178 

p p m  

-81 934 

Zn2138 
P P m  

20556 
00185 
90216 

#1 00819 1 cis65 - 01215 1 7813 
#2 @0731 13932 -.01157 1 8029 
#3 00663 16565 - OlL78 1 7999 

- 00267 - 00020 - 00365 

20371 
20555 
20712 

Errors NOCHECK NOCHECK NOCHECK NOCHECK 
High 
Low 

NOCHECK L C  Pass 
25920 
17280 



E r r o r s  L C  Pass NOCHECK NnCHFCK LC P a c s  
High hL3 77 6026t) 
Lnu 129 3 8  60160 

#1 L S 1  h8 6 7 D l h  s n z i  1 185 96 
82 L 7 X 7 7  L 3 1 3 9  L 9338 1 F L  81 
#3 L 7693 62763 w6sa 18L E32 

r s  L C  Pass LC Pass LC Pass L C  Pass E. H i g h  63180 57260 65160 239 81 
Lou 12320 38160 13660 159 88 

Elem Ni2316 K-7666 Ag3280 Na5889 
Uni ts  p p m  w m  P P m  PPm 
Avge 86352 05277 91833 1 7808 
SDev 00232 09096 00308 0070 
%RSD 27522 172 37 33581 39066 

# 1  F(6615 08866 92038 1 7875 
#2 81177 12032 91679 1 7813 
#3 a6266 - 05066 91986 1 7736 

Errors L C  Pass NOCHECK LC Pass NOCHECK 
H i g h  1 1280 1 1520 
1- ow 753ClO 76800 

L7270  86472 697 76 
6701 3 86008 695 D7 
67013 85157 692 55 

LC Poss L C  Pass LC P d S S  

57600 1 088L 636 67 
38600 72560 109 78 

6 5776 5 3 3  92 66166 
6 1591 512 12 6,5856 
1 5072 512 75 65756 

L C  Pass L C  Pass LC Pass 
5 6690 633 06 59520 
3 7790 122 02 39680 

V-2926 Zn2138 

66576 1 2072 
00313 0105 
67291 87085 

ppm w m  

66661 1 2163 
66352 1 1957 
66936 1 209s 

LC Pass LC Pass 
61080 1 6696 
10720 96660 



- 1  7~-~i .> 

I r ~ r n  
cL@QO6 

1 1  791 
. 8  7 6 2  

53262 
3 Q Y f i j  

23766 

Cr2677 
I m m  
01 729 

11 193 

01Q15 
ni 837 
1-1 1 L 5 1 

no215 

rlt 122 16 

I37692 
00529 
6 8 7 5 7  

08190 
07751 
07137 

nnm 

Llrr, I I I -n 7 -  3 1 1 i-I dL 7 n;. crl 

( h T  

P ;i (r 9 3 L 

- Cl01ns 

-9R 97L 

0001 5 
- 00161 
- 0 0 l b l  

F e 3 5 Q Q  

3 5556 

7 a  373 

31002 
1 L596 
1 1  069 

N a W 4 8 Q  
w m  

03085 
01775 

57 518 

w m  

nnm2 

PFm 

n5n34 

01337 
06885 
03036 

6 - 3  I 7,r1 

cI lCI12  

6 '3233 

PI Jrn 

nnn4.i 

010s 

00973 
n1002 

Pb2203 
P n m  

05232 
01676 

28 172 

176935 
n65w 
nh3w 

V-3926 

09652 
00363 
3 7660 

09902 
09819 
09235 

ppm 

rd?/65 

17 P m 
@ I  009 

36 23R 

00593 
01169 
00963 

Mg7790 
PDm 

38399 
13953 

36  115 

5331 1 

25551 

Zn3138 
m m  

ctniii 

T h x u  

I - I S Q ~ L  
UO100 
2 5356 

03883 
06059 
03889 



Firm 
I I t 1 1  t k 

I.A!lq+ 

= i r m l  
=RC r i  

ttl  
e2 
8'3 

F r r o r s  
High 
Low 

E 1 PKi  

IJni t e 

A v g -  
SDCL 
%R%D 

* j  

# 3  
#3 

E m r s  
High 
Low 

E lem 
U n i t s  
AvSle 
SDev 
%RSD 

#l 
#2 
t 3  

E r r o r s  
High 
L o w  

A 1  ' I I @  

nnrl-1 

2 7  S L 6  

n i  7 
rIL, c;7 I 

;? 862 
-27 s57 
3 3  e36 

I C  Pesc.  
37 5nCl 
22 500 

Ct-2677 
wDm 
2 3 6 l l  

03 6 5  
e2577  

7 ' ihP5 
2 7 7 1 3  
2 3665 

LC Pass 
2 7500 
2 2500 

Ni2316 
ppm 
2 3675 
0131 

55819 

2 3571 
2 3527 
2 3326 

LC Pass 
2 7500 
2 2500 

-- ri P t r , r  

c c T r l C  L 

t nrn  
3 L 7 5 7  

On8F  
7 ClGQZ 

2 &LCIL 
3 l d t l l  
2 6232 

LC P O S S  

2 75nn 
2 3500 

c C l Z Z i  h 

c m m  
2 35P>l 

92n3 6 

2 T753  
7 '3652 

2 7 3 7 7  

LC Pass 
2 7500 
2 2500 

K-7666 

26 013 
023 

09508 

26 007 
23 991 
21 039 

LC Pass 
27 500 
22 500 

nzi7  

PPm 

1 

L C  P A S S  

2 75flo 
2 3 5 m  

CI 43317 
n n m  
2 3619 

12857 
nnw 

LC Pass 
2 7500 
2 2500 

A93280 
ppm 

67799 
00051 
10761 

17739 
67821i 
17832 

L C  Pass 
55000 
65000 

P 8 L L V T L  

r b i -  m 
7 3431 

16865 

3 Z%H7 

2 39t7 

I c Pass 
2 7500  
2 2500 

Fe3599 

9 6866 
0631 

h l i l 78  

Q 7 1 L 5  
9 7265 
9 6121 

LC Pass 
11  000 
9 oaoo 

Na5889 
ppm 
21.067 

066 
18927 

23 995 
26 066 
26 080 

L C  Pass 
27 500 
22 500 

n n i n  

7 ~ 9 i n  

m m  

R,-<I  5 r l  

n D m 
185711 
005&E(  
71777 

ccfi7n2 
18759 
LiR129 

LC Pess 
,55000 
65000 

P b z n 3  
o o m  
3 3691 
0150 

63198 

3 3806 
3 3766 
3 5521 

LC Pass 
2 7500 
2 2500 

v-2921 
ppm 
2.3873 
0099 
61510 

2 3926 
2 3936 
2 3758 

LC Pass 
2.7500 
2 2500 

1- ri, h% 

7 7716 
01 777 

5x976 

2 3365 
3 7631 
2 7 1 6 Y  

LC Pees 
2 7,500 
2 2500 

1 )l-Jm 

v ~ w 9 n  
w m  

09n 
31 183 

3718c3 

21 331 
2a 251 
26 082 

LC Pass 
27 500 
22 500 

21-12138 
PPrn 
2 6321 

0165 
6771% 

2 1338 
2 4177 
2 1149 

LC Pass 
2.7500 
2 2500 

( R 5 l : G  

ri t-) m 
?c+  ncli 

206 
f 5?Pi 

1Li 1 3 8  
7 L  1 1 3  
23 7 6 3  

IC P A S F  

27 500 
22 500 

Mn3574 
n p m  
3 3 5 P l  

891 32 

2 3708 
7 3703 
2 3361 

LC Pass 
2 7500 
2 2500 

n21n 



A I ' I  I C  c, 

I IL In1 

n6797 
no538 

1 1  n71 

I-ILQhT 

fl521h 

c c  Pass 
30000 

n1203 

- mnno 

('r2677 
r n r n  

- n m h 2  
0 I31 9 7, 

- 7 1 1  5 0  

- on216  

- 
DO156 

LC Pass 
01000 

- 01000 
Ni2316 
p p m  - 00088 

00268 
-305 51 

- 00322 
00205 

- 00166 
LC Pass 

06000 
- 06000 

I- f i r  t c l t  

'h f l f -  

1-11 IW 

no21 5 

nnEIC13 
7 7 5  35  

n n S d i  
- nn-in2 
m n ~ 7  

~r Pass 
l3Ql3Elt-l 

- OhOnCJ 

r c 2786 

00335 

7 7  0 7 9  

DPNi 

nii?hi 

nr~t-27 
00252 
00125 

LC P a s s  
05000 

- 05000 
K-7666 

03588 
05711 

159 15 

09699 
03166 

- 01900 

ppm 

LC Pass 
5 0000 
-5 0000 

1 

nr12io  
0 0 2 1 ~  - (30073 

LC P a s s  
02500 - 02500 

A93280 
P P m  - 00063 

00162 
-255 05 

- 00269 
00010 
on00 

LC Pass 
c3 1 OOO 

- 01000 

F + u G 7 6  

o t7m 
c1n117 
170rl6.l 

3 0  nrjn 

no167 

003 n3 
130191 

LC Pass 
20000 - 20000 

Fe-2599 

D l 1 9 7  
00065 

p p m  

5 i i i n  

ni 132 
01262 
Ill197 

LC Pass 
10000 - 10000 

Na5889 
p p m  

06320 
00662 

16 869 

05060 
03805 
CU116 

LC P a s s  
5 0000 
-5 0000 

R+- i'rl 

00078 

13 701 

r rlrn 

ormi 7 

nonm 
00057 
001329 

LC Pass 
nnxm - nn5o0 

Pb2207 

00197 

500 L3  

- T107CIL 

PPm 

no985 

0124Q 
00066 

LC P a s s  
02800 - 02800 

V-2926 

001 1 1  
00128 

115 35 

00082 
00250 
00000 

LC P a s s  

ppm 

.05000 - 05000 

rf-j 
'-1- rrl 

n n i e 3  
clnlo5 

5 7  3-49 

00275 
00206 
nnm9 

LC Pass 
nnw0  

- o n v m  

r19=1379n 
w m  

03575 
0166L 

IC0 383 

07 913 

04.31 1 

LC Pass 
5 0000 
-5 0000 

Zn2138 
PPm 

00289 
001 73 
60 033 

00662 
00287 
00116 

01199 

L C  P a s s  
03000 - 02000 



11\11 I - t-t-  

e r s  LC Pass 
H i g h  o ioon 
Lou - 01000 

Elcm N12316 
Units PPm 
Avge 00175 
SDev 00268 
%RSD 152 75 

stl 00168 
#2 00117 
#3 - 00058 

E r r o r s  L O  Pass 
H i g h  01000 
I- nu - n a o o  

1 

- 00535  
om513 
00759 

051792 
n01 66 
rJ0219 

LC Pass 
02500 

- 0250Q 

A93280 
p p m  

00176 
00196 

111 51 

00602 
00054 
00071 

LC Pass 

- 01000 
oinoo 

H F  ’ 7 v-1 

nori J 9 
nnni 7 

r J p m  

1-1 - 

1-In1 12.9 
nrmo 
0002q 

I C  P a s s  
O n 5 0 0  

- o 0 m o  

Ph2203 
nprn 
o i m n  
n i  nf-6 

106 66 

071 5 ?  

00799 

LC Pass 
02800 

- 02800 

V-2926 

00055 
00176 

316 66 

00250 - 00001 - 00083 

LC Pass 
05000 

- 05000 

nnw8 

PPm 

1- -1 / , h h 
17 r b  m 

000 7 3 
nrli n,s 
15cl 5 7  

1-1 -1’ 7s 

- OCI069 
QCIOQCl 

LC Pass 
005c10 

- no5oo 

Mg7790 
P P m  
~ 3 6 . ~ ~ 0  
onQLL9 

3.3 869 

07663 
07087 
05793 

LC Pass 
5 0000 
-5 0000 

Zn2138 
PPrn 
01673 
00172 

1 0  291 

01865 
01673 
01500 

LC Pass 
02000 - 02000 



E r rn r c  LC ~a~s ;c .  

H i  ah 2 6060 
1 J nw 1 7380 

a rs LC Pass 
High 61 200 
Low 6O8OO 

Elem N12316 
Un i ts  ppm 
Avge 65681 
SDev 00806 
%RSD 1 7682 

#l 66779 
#2 66359 
#3 65306 

, Errors L C  Pass 
High 
Low 

0 

59660 
39760 

^ t -  -1-1e c 

1 ,rm 

95a55 
01 8 3 0  

1 9 1 7 L  

0 3 3 5 7  
a6703 
9671 5 

LC Pass 
1 1710 

78200 

c l-m2t3~ 

nn5i z 

nom 
66259 

1 In60 

L5713 

L6-iLl 

LC Pass 
62600 
61600 

K-7666 

68 256 
062 

12766 

68 262 
68 326 
68 206 

i~fb726 

PPm 

LC Pass 
62 680 
61 650 

I 

Nflf HECK 

LC Pass 
62280 
61520 

A403280 
ppm 

66560 
00380 
81552 

66102 
66768 
66770 

LC Pass 
59760 
39860 

I ccw 

F ~ 6 3 ~ &  

r7nm 
3 8769 

7 7 7 6 6  

1 E787  
1 8792 
1 8731 

L C  Pass 
2 1190 
1 6 3 3 0  

F ~ 2 5 9 9  
nnm 
3 87R6 

0137 
72726 

1 8656 
1 8928 
1 8769 

LC Pass 
2 6530 
1 6350 

Na5889 
PPm 

no33 

ha 366 
113 

23306 

68 676 

68 369 

LC Pass 
61 660 
61 090 

68 268 

P P ? ~  7ri 
n 17 rn 
68314 
00207 
62810 

68715 
68588 
L8266 

LC P a s s  
61200 
/OR00 

Pb2207 
m m  
6 6257 

0596 
1 2S3L 

6 5667 
I 6 R 3 3  
6 6278 

LC Pass 
6 1680 
I 1120 

V-2926 

16376 
00377 

(. 81239 

15986 
66738 
16605 

LC Pass 
.60860 
60560 

ppm 

f ci27h5 
L' 17 m 

LL9h8 

00573 
I 7 7 L 3  

(i15n9 
C156l0 
a6786 

L C  Pass 
59580 
611020 

Mcr3790 
nom 
23 767 

30912 

? T  699 
23 865 
23 758 

L C  Pass 

20 600 

1-173 

30 a90 

Zn2138 
ppm 
3 1203 

0379 
1 2161 

3 0770 
3 1680 
3 1359 

LC Pass 

3 6530 
3.9800 

nuac I 

I - =  I'cr 

I- v n l  

L h  f - L K  

1 0717 

Lt. 159 
67 157 
L h  629 

LC Pass 
61 1320 
61 2 1 5  

Mn3576 
onrn 

=, n n 

(ienhrl 
on395 
85751 

CC5706 
46686 
65997 

LC Pass 
61920 
6 1280 



P1 06031  01 786 OU 176 20Q76 00029 00069 1 1 7  f-9 

#2 03608 r j i n i c ~  01 908 20888 00057 00000 1 1 5  5 1  
8 7  n '1862 01369 00039 3c1756 oooeo OQ049 1 1 5  31 

Elpm Cr2677 Co2286 CI 13217 Fc2599 Pb2203 Mg2790 Mn2576 
Ifnits p n m  PDnl w m  PPm ppm w m  PPm 
A4\/gC? - noc19~ n n 2 1 i  01509 01781 01750 31 614 01531 
SOev 001 12 or33 67 o o n ~ 2  00032 00677 199 00019 
%RC;D -151 28 69 - 1 5 5  2 7936 3 8128 7-R 7 3 2  hS001 3 1918 

1 FIem bll  331 6 K-7601 Ag.33RO Nn5RPO V-'2931 7n73 3 R  
r l n i t s  pnm w m  PPm P r m  prim PPm 
A V q e  n rr 3 R 0 2 O L Q h  - nOJh1 37 327 00055 31797 

00316 06&9 00051 1 0 1  Or1128 00520 
1 6361 e 83 205 2 1919 -32 581 27186 229 81 

81 00292 2 0898 - 00111 37 123 00083 32317 
#2 00117 2 0581 - 00220 37 338 - 00081 31798 

1 #3 00731 2 0011 - 00159 37 221 00167 31276 



01672 
00037 

- mi 1 3  

f ~13267 
PPm 
00195 

57 36R 
nni 12 

00195 
00186 
00616 

+' ,&Q76  

P 1-1 m 
71-1756 

1-l CJ 0 8 8 
C';rfL 7 3 

r,nw,e 
208L6 
20756 

Fe25Q9 
PPm 
02310 
00019 
snf-56 

03299 
02300 
02-43? 

Naq889 
ppm 
37 138 

181 
68822 

36 956 
37 162 
37 317 

r p i ? ? e  5 

r i n m  
noof-8 
rinnks 

i n n  5 3  

rtrii 37 
mono 
00068 

Ms2790 
ppm 
31 558 

092 
29271 

31 652 
332 MI2 
7 1  621 

7n2138 
PPm 
306 15 
00176 
57076 

30211 
30589 
30116 



F J  em fr2677 
Units p p m  
Avge 19259 

' SDcv 00112 
%RSD 7-177 

E l e m  Ni 2316 
I J n i t s  p P m  
Avge 4.7529 

00368 e 56101 

#l 17236 
#2 a7587 
#3 17763 

Co2286 C IA 52 6 7 Fe2599 
p p m  p p m  P P m  
16915 36030 99267 
00263 00166 00713 
559R1 An782 76730 

K-7hhL Aq??E(f l  Nw5ESPQ 
n o m  m m  p n m  
3 r o w  01979 37 501 
0678 oantu 121 

2 3593 1 6900 32322 

2 0201 05063 37 361 
2 0771 01895 37 570 
1 9821 01979 37 579 

Pb2203 M~27Q0 Mn2576 
P P m  p p m  P P m  
17062 31 880 19111 
00377 137 00367 
7 ~ m 1  67969 71632 

175L3 '3 729 18782 
68792 31 912 69121 
17993 31 997 L0515 

V-?Q26 Zn23 18 
m m  prim 

6 R 1 1 1  80659 
00128 00720 

89152 26327 

68303 79883 
a8386 80228 
18553 81266 



F s,- - rlt- 

=t- -cl?-,J? 

r n m  

CI I F 1.3 
nnl;qE; 

7 7  8L7 

ni 135 
023 5 6  

02157 

r02286 
nDm 
00352 
no332 

1 7 1  79 

- nn125 
nn503 
no378 

K -7h+ 1 

16117 
06375 
16 669 

37362 
50027 
66961 

nnm 

1 

A93280 
p p m  
- 00015 
00172 

-11L l i .  7 

- 00036 - 00176 
00166 

F a:, c) 7,L 

t-, I-J m 
061 51 
1-1 nn 6 6 

I r l C > @ l  

n L i w  
mi i n  
06151 

Fa2599 

- DO054 
00099 

-181 01 

P P m  

- 0nn32 
- nnih-2 
00n3 3 

Nas889 
pnrn 
7 1789 
0386 
53739 

7 1108 
7 1778 
7 2179 



#l 
#2 
#3 

r, i I n c ?  
r, 17 rri 

1-1 -5 5 5 

r I Q b 3 ( 9  
I L  n-7 

172966 
06-556 
0522 5 

Cr2677 
P P m  
- 000Q1 
001-52 

-151 18 

rinnhi 
- m i 3 5  
- 0021 7 

1~17716 

rmrn 
- nOD3Q 

00203 
-692 82 

00205 
- 00166 
- 00116 

fU3?67 

0 3  186 
00062 

2 8 Z 8 5  

opm 

onma 
- 00159 
- 0001s 

FaCIQ-1 

ty 17 m 
-2071 2 
onnsx 
6'7577 

7071 7 
20636 
211800 

Fe2599 
PPm 
015rll 
00101 

h 9375 

0165.9 

f l l h l 9  
ni ~ 3 5  

N a 5 X 8 9  

7 7  107 
165 

11392 

37 078 
36 959 
37 281 

P n m  

l-rj'l#- 1 

17 t-1 ni 
cinndfi 
00060 

5 7  189 

nnn6o 
noma9 
nnnm 

Mg2790 
ppm 
31 711 

165 
-55675 

31 778 
31 549 
31 817 

Zn23 38  
p P m  

32407 
00530 

1 6261 

32166 
32692 
33186 

T i  - 1  - CJ 

I ,crm 

I l c  41 

1 12 
3LLTOf- 

1 1 9  = 5  
117 37 
118 9r1 

Mn2576  
n r m  

01 580 
00000 
00081 

01550 
0 1  580 
01 580 



r s  LC Pass L C  Pass L C  Pass LC Pass e High 3 7500 2 7500 2 7500 11  000 
Low 2 2500 2 250@ 2 2500 9 0000 

Elem Ni2316 K-7666 ~93280 Ne5889 
Units ppm w r n  PPm PPm 
Avge 2 3919 26 209 68236 26 076 
SDcv 0066 071 00138 057 
%RSD 27662 29128 28512 23858 

#l 2 6019 26 166 68079 26 036 
1 #2 2 3887 21 285 68291 26 056 

83 2 3QGO 26 197 18337 26 162 

Frrors L C  Pass L C  Pass L C  Pas9 L C  P a s s  
High 2 7500 27 500 55000 27 500 
Lnw 2 2,500 23 500 I m o o  22 500 

L93Ft9 2 L553  26 7 C L  
6901 7 2 6298 36 515 
69'i89 2 L T & %  21 5a7 

L C  ~ a c ; s  I r Pass LC Pacs 
55000 2 7500 27 ,5130 
6 m o n  2 25013 22 500 

LC Pass LC Pass LC Pass 
2 7500 27 500 2 7500 
2 2500 22 500 2 2500 

W-2926 Zn2138 
ppm PPm 
2 6207 2 6996 
0057 0079 
23501 31671 

2 6227 2 5011 

2 6251 2 5063 
2 6143 2 1908 

Lc Pass Lc P8SS 
2 7500 2 7500 
2 2500 2 2500 



Frrnrs L C  Pass  
2130013 

- 300013 

LC Pass 
01 000 

- 01000 
Ni2316 
ppm 
00000 
00183 
1365e6 

- 00166 
00205 - 00058 

Er ror s  CC Pass 
High 06000 
Low - 06000 

F ~ c -  t rtr 

5h /fir 

I- ism 

nr16 7 ~ .  

n i  u73 
315 93 

ni 7 6 s  
00859 

- rICIlhY6 

L C  PFlc;c. 
oc,nnn 

- ncsnm 

r n 7 7 ~ 6  
n n m  

f l 0 2 Q Z  

zc, 538  
n3n73 

nr.777~ 
no252 
nn?t;i 

L C  Pass 
050c)O 

- o m o n  

K-7666 

05277 
01 591 
30 199 

OS066 
06966 
03800 

LC Pass 
5 0000 
-5 IYOOO 

PPm 

1 

LC Pass 
f33C100 

- 03000 

LC Pass 
02500 

- 02500 
As13280 
PPm 
00095 
00157 
166 98 

- 00086 
00195 
00178 

LC Pass 
01 nocI - ctiono 

rc w 

Pa69 5L 
13 12 rn 

nrri ~7 
ii-r-mL L 

sn nnn 

I-tn 1 u 1 
mi 67 
OD1 0 7  

I C  Pass 
znnnn 

- 20000 

F r 7 5 9 9  

v m  
001797 

1 L 5  51 
m i  L Z  

nni 94 
nnik? 

- rICln6L; 

L C  Pass 
10000 

- lOOOCl 

Na5889 
m m  
03756 
01027 
27 363 

OL623 
06268 
02571 

LC Pass 
5 0000 
-5 CJOCIO 

~ ~ 7 i - n  
i-1 rl m 

rirlri 39 

17n7079 
inn no 

r I n n n rt 
nor157 
noc72~ 

Lr  Pass 
o n w n  - no500 

P b m n T  

P p m  - no052 
nlCL28 

- 3 7 L h  6 

- n i / w  
c73 400 - 7170302 

L C  Pass 
02800 

- 02800 
V-2926 
PPm 
00027 
00255 

930 96 

- 00250 
00250 
00083 

L C  Pass 
05000 

- 05000 

Zn2138 
PPm 
00173 
00099 
57 317 

001 14 
00287 
00115 

LC Pass 
02000 

- 02000 



on029 
Q003Q 
00029 

N W H E C K  NnrHECK 

M93700 
nnrn 
699 63 

1 71 
36786 

Mn357h 
npm 

D356 1 

3 0768 
nnn37 

NOCHECK LC Pass 
637 63 
625 09 

NOCHECK 

Lnu 166 99 

Elem Ni2316 K-7661 A93280 Na5889 
[ I n i t s  ppm ppm Ppm p p m  
Avgre 00907 07810 - 01697 1 7669 
SDev 00176 05311 00078 0116 
%RSD 19 355 67 999 -5 2228 66132 

V-2926 

00099 
00086 
86 692 

ppm 
Zn2138 
PPm 

20756 
00356 

1 7162 

Scl 00731 05066 - 01536 1 7736 
#2 00907 06133 - 01518 1 7690 
#3 01082 13932 - 01107 1 7520 

00178 
00012 
00107 

20168 
21153 

.20662 

E r r o r s  NOCHECK NOCHECK NOCHECK NOCHECK 
H i g h  
Lou 

NOCHECK L C  Pass 
35920 
17280 



High 
L o w  

E l e m  
Uni ts  
Avgc 

' SDPV 
%RSD 

#l 
#2 
#3 

E r r o r s  
High 
L o w  

1 -rIG 7 

r I-Jm 
532 L '  

3 6-2 
6 c, n n 5 

531 59 
528 26 
576 L2  

Lc P ~ S S  

663 77 
129 18  

C r  ,>h77 
n n m  

657538 
Dl7377 
e3218 

L5736 
c1 5 L 6 S  
Lh191 

L C  Pass 
63180 
12320 

Ni2316 
P P m  

80638 
00268 
33216 

80106 
80579 
80930 

L C  Pass 
1 1280 

75200 

oc 1 q7;r 

I- p n l  
- 171-1767 

Oh 263 
-1159 fi 

- 131175 
- 03967 

06779 

OC HE C K 

c I J3267 
w m  
501359 
g n u 8  
A9161 

5 m 5 5  
69657 
50'26I 

L C  Pass 
65160 
c 1 3 ~ ~ 1  

A93280 
p p m  

89956 
00190 
56663 

90615 
89660 
90013 

L C  Pass 
1 1520 

76800 

T C  -AP 

F i a A Q 7 1  

p n m  
a6L89 
no 3159 

771 5n 

LhhSO 
A6078 
66738 

LC Pass 
60240 
10160 

FP25QQ 

1 7 8  21 
67 

37R75 

178 33 
177 LQ 
I78 x'3 

L C  Pass 
239 81 
159 88 

Na5889 
ppm 
1 7176 

0253 
1 L653 

1 7612 
1 7258 
1 7752 

NnCHECK 

w r n  

F-71 ? T i  

Dnrn 
L 6 P L h  
0 O 2 9 I  
h 5 5 ' i l  

1L92'1 

6I522 
L5c391 

LC Pass 
,57600 
38400 

Pb2203 
r>f>m 
I 2756 

ri17ci 
~ n 9 ~ 7  

6 3 5 6 5  

I 2757 
I 2910 

L C  Pass 
5 6690 
3 7790 

V-2926 

66831 
00192 
62798 

66712 
66729 
65052 

LC Pass 
61080 
10720 

PPm 

i d '  jt 5 

1 J17TI 

R-iRCrfi 

63979 

83571 
53516 
8 L 6 5 7  

I c PBSS 
1 0884 

73560 

M ~ 2 7 9 0  
prim 

sni 5 1  

nn578 

2 1 9  
13753 

503 L5 
LQQ rl6 

5 0 7  11 

LC  Pass 
633 06 
122 02 

Zn2138 
PPm 
1 1816 

0088 
76667 

1 1793 
1 1762 
1 1913 

LC  Pass 
1 6696 

96660 



Pi4&3=bL 

I r p m  

- c101 7 2  

- 51-1 0 I 8 

- OOt377 
- DO117 
- 00306 
Fe2599 
P P m  

11099 
01636 

3 3  667 

18178 
7 h207 
Ovh1.7 

h l R 5 8 R 9  

n p m  

rinciw 

ni 537 
01080 
80 769 

00257 
026 1 7  
01337 

~ ~ 7 1  -tn 

ClrJQ8-i 
OD017 

1 6816 

01-19 7 3 
00973 
ninn3 

rJ rJ m 

Pb2203 

05033 

6 R806 

O L 8 2 5  

O L R l l  

V-3916 

09/02 
00000 
00226 

p p m  

003~6 

n5133 

Pnm 

09102 
09102 
09602 



E l e m  
I lni t s 
4vgr 
SD+\/ 
XR5n 

# I  
82  

krs 
H i g h  
Low 

Elcm 
Units 
Avge 
SDev 
%RSD 

stl 
#2 
#3 

F r r o r s  
H l g h  
L o w  

1 

3 3731-1 
3 ’3636 
2 3759 

L C  Pass 
2 7500 
2 2500 

A83280 
ppm 
67386 
00188 
39658 

17308 
67601 
17250 

I C Pass 
55000 
4.5000 

F,a& 3 i& 

t n m  
2 Lrtr-18 

rinhs 
781 QY 

? 3962 
2 3975 
2 6085 

I C  Pass 
ZJ 75no 
7 2500 

F-7593 
nnm 
9 5nih 

nLsp 
51337 

Q 5DTL 
0 5191 
9 L539 

LC Pass 
11 on0 
9 0000 

Na5889 
ppm 
26 129 

109 
65311 

26 162 
26 016 
26 231 

LC Pass 
27 ,500 
22 500 

F r < l  -rt 
r ~ i s m  

L 7 5 6 h  

nn257 
5 i q w  

L77110 
L7739 
67270 

LC P a s s  

65000 

Ph72f lZ 

5m-m 

onm 
7 31-185 
0309 

‘40671 

3 3980 
3 3326 
2 2950 

LC Pass 
2 7500 
2 2500 

V-2926 

2 3676 
0118 
50209 

2 3158 
2 3599 
2 3365 

LC Pass 
2 7500 
2 2500 

ppm 

c d  >r=i  

n rl rn 
5 2899 

C 1 0 1 8  

2 2465 

2 3688 

LC PF3-s 
2 7500 
3 3500 

M9779n 
npm 
21 

1-1187 

2 ‘in16 

037 
3 5756 

3 1  o w  
36 029 
2 3  966 

LC Pass 
27 500 
22 500 

Zn2138 
ppm 
2 6087 
021 9 
90766 

2 6168 
2 6253 
2 3839 

LC Poss 
2 7 5 m  
3 2500 

nfror 1 

f 7 7 1 7 9  

tmt-lnl 

7 7  17cr 
326 

C176hG 

3-1 2 L5  
23 365 
22 928 

LC Pass 
27 5rlo 
32 500 

Mn357h 
n o m  
7 3129 

67639 

2 7131 
2 3363 
3 3023 

LC Pass 
2 7500 
2 2500 

ni 1 0  



- 1  i- 

ITPN 

06 ru- I F 
01 7ni7 
71 c 5 3  

1-1 5 7 3 5 

n75 
051 33 

L C  Fass 
200nn 

- zonm 

C r 7 h i 7  
nnm 
rlnnnn 

rlni 9 
- i 2 =, 7, n 1-1 

mi =x 
ni-inh3 

- on316 

L C  P a s s  
010Cl0 

- 01000 
Ni2316 
w m  

00236 
00221 
96 373 

00205 
00668 
00029 

L C  Pass 
01000 - @LOO0 

1 

LC Pass 
030n0 

- c12n~10 

cc Pass 
02500 

- 025130 
A93280 
PPm 

00187 
00106 
55 706 

00116 
00307 
00139 

Lc P 8 S S  
01000 

- oinoo 

F-L.971 

PI j n l  

nni qi 
moil76 
39 07l-1 

00335 
00235 
c30103 

I C  Pass 
?OOO@ 

- 70oc70 

F-3509 
nom 
c71 I?? 
ri1-1195 

17 Z E 5  

n i  i n n  

n n s w  
n7 336 

LC Pass 
10000 

- 10000 
Na5889 
ppm 
03756 
01565 

61 166 

03651 
Q5368 
02263 

L C  Pass 
5 0000 
-5 m o a  

F+ 17n 
nprn 

n o m s  
no017 
’\1 6Ll 

00057 
on057 
o n c w  

LC Pass 
005nCI - C3c1500 

pt- 22@3 

00567 
n o m  

nncl68 
in3 sn 

- n n i m  
00QILA 
007Q7 

LC Pass 
02800 - 02800 

V-2926 

00139 
00128 

92 092 

00167 
00250 - 00001 

ppm 

LC P8SS 
05000 - 05000 

fnn n h  

n n m  
nn26.2 
on1 7 3  

68 679 

00275 

nmhs 
OnLlZ 

L C  Pass 
00500 

- 017500 

rlg779n 
nom 
06376 

717 8‘3s 
nnsi? 

~377w-1 
05L21 
n l O l l i  

c c  Pass 
5 0000 
-5 0000 

Zn2138 
w m  

00230 
00266 

116 98 

.00160 
00286 - 00058 

L C  Pass 
02000 - 02000 



1 
2 
3 
L 
5 
6 
7 
€3 
3 
10 
11 
1;. 
1 3  
16 
15 

19 
20 
21 

I C \ ' - 2  
C A L  BLK 
CRA 
50 PPB 
C A L  ELK 
PB 
PE 
LCSFW 
LCSFW 
91J112t3-01 
3011263-01 
301 l't3-01 
901 22653-01 
30 1 1 2 t z - 13 1 
X 
50 PPB 
C A L  8LK 
0 PPB 
10 PPB 
50 PPB 
100 PPB 

ICV 
I C E  
CRAO 
ccv 
CCB 
PBW 
ASF'EW 
LCSW 
ASLCSW 
S 
A S  
S2 
ASS2 
OS 
X 
ccv 
CCB 
wso 
ws1 
ws2 
ws3 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

I C V  
I C 6  
CRA 
ccv 
C C B  
PBW 
PBWA 
LCSW 
LCSWA 
03cwc 
OSCWCA 

0 3 C W C D A 
03cwcs 
zzzzz 
ccv 
CCB 
so 
s10 
S 5 0  
SlOO 

mcwcD 

12/28/90 
12/28/90 
12/ 28 /90 
12/28/90 
12/28 /90 
12/28/90 
12/28 /90 
12/28/90 
121 281 90 
12/28/90 
12/28/90 
12/28/9121 
12/28/90 
12 / 28 90 
i2/ 28 / 90 
12/28/90 
12/28/90 

12/28/90 
12/28/90 

12/28/90 

12/28/90 

18 28 
18 32 
18 37 
18 11 
18 d5 
18 69 
18 53 
18 57 
19 01 

1 9  09 
19 13 
19 17 
19 22 
19 26 
19.30 
19-36 
18:13 
18: 17 
18.21 
18.25 

19 os 



1 
2 
3 
6 
5 
6 
7 
e 
9 

10 
11 
12 
15 
16 
15 

18 
19 
20 
21 

I C'J-2 
C A L  B L K  
CHA 
50 PPB 
C A L  6 L K  
P6 
P C  
LCSFW 
LCSFW 
Q O 1 1 2 6 5 - 0 1  
9 0 1 1 2 G 2 - 0 1 
QU11263-31 
QO11Zb3-@1 
0011263-01 
\I I\ 

50 PPB 
C A L  E L K  
0 PPB 
5 PPB 
50 PPB 
100 PPB 

I C V  
I C B  
CRAO 
ccv 
C C B  
PBW 
ASPEW 
LCSW 
ASLCSW 
S 
A S  
s2 
A S S 2  
DS 
X 
ccv 
C C B  
wso 
ws1 
ws2 
ws3 

P r  i par at 1 or1 
Met hod 

Furnace 
F ur n a c e 
Furnace 
F u r na c e 
Furnace 
Furnace 
Furnace  
Furnace 
Furnace 

C l i e n t  I D  D p t r  

I C V  
ICB 
CRA 
ccv 
C C B  
PBW 
PBWA 
LCSW 
LCSWA 
03cwc 
03CWCA 
OZCWCD 
03CWCDA 
03cwcs 
ZZZZZ 
ccv 
CCB 
so 
s5 
S50 
SlOO 

12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12 / 28 /YO 
12/28/90 
12/ 28 / 90 
12/28/90 
121 28 /90 
12/28/90 
12/28/90 
12 / 28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 

Lr i  
1 )  C L l l  

''b - 

T 1 rrle 

18 28 
18 32 
18 37 
18 11 
18 65 
18 19 
18 53 
1 8  57 
19 01 
19 05 
3 9  09 
1 s  13 
19 17 
19 22 
19 26 
19.30 
19 34 
18 13 
18 17 
18 21 
18-25 



Standards Prepared : c!&& 

Standards Source: 
G r.', cr, 

1. Calibration: /r ,?,,1,"\ 
2. Icv: T - G - 1  
3 .  ccv: 

Catbm2r;lp -my 

Element : 
Wavelengt 

Integration Time (sec) : 3 
STD1: 0 STD2: f 
STD3: 9 1  STD4: / e =  

Element: 
Wavelength nm): ci?,?- 

Run ID: 

Slitwidth (am) : a - 
Integration Tune {sec) : 3 

STD1: 0 STD2: 1L) 
STD3: 4) STDI: /m) 

a- T COMMENTS 
T- - SAKPLE I D  DILUTION 

3 

' 15 .- 
~ 17 

1 8  
19 
20 
21 

- 22 
23 
24 
25 
26 
27 
28  
29 
30  
31 
32 
33 
34 
35 
36 
37 
38 
39 



RINSE 

As-S Se-S 
ndard Z 5T0 \ o/O a 1 -0.004 -0.003 

Mea n  -0.004 -0.003 
P / H  -0 002 -0.001 
A b s  2 -0.003 0.000 
Mean -0.004 -0.002 
P/H -0.004 0.001 
AUTO ZERO 
18 1 3  02 
Fri 28 DEC 1990 

Standard C ~ Z  id< 
A b s  1 0.051 0.022 
Mean 0.051 0.022 
P/H 0.106 0.030 
A b 5  2 0.052 0.019 
Mean 0.051 0.020 
P/H 0.099 0.028 

Mean 0.051 0.020 
SD 0.001 0.002 
RSD 01.96 11.00 

Standard 1 %p 3 sD/R> 
A b s  1 0.226 0.174 

0.226 0.174 
0.344 0.279 

!!!l 2 0.239 0.184 
Mean 0.232 0.179 
P/H 0.419 0.303 

Mean 0.232 0.179 
SD 0.009 0.007 
RSD 03.96 03.91 

Standard 2 && 
A b s  1 0.375 0.279 
Mean 0.375 0.279 
P /H 0.629 0.383 
A b 5  2 0.381 O.28l 
Mean 0.378 0.280 
P/H 0.623 0.376 

Mean 0.378 0.280 
SD 0.004 0.001 
RSD 01.11 00.50 

As-S Se-S 

As-S Se-S 

As-S Se-S 

As-S Se-S 

As-S Se-S 

As-S Se-S 

CALIBRATE A 
STD CONC MEAN 

z 00.00 0.000 
lO.,DO,r 0. os1 

00 3-10. 232 
93.99 0.378 



* -  - - - -  
STD CON-  MEXi 

z 00 00 0.000 
C 05.00 0.020 
1 50.00 0. 173 
2 99.99 0.280 

z 00.00 
C 04.67 

STD 1 50.09 
STD 2 DIG HI 

As-S Se-S 
MODE A A ,  SB i A B C  
CTF  
S t a t s  #2 



DILU1 ION D A 1  E TlME 

1 I C V  

t z  -5 P 
-1 e -S 

47 03 
90.20 
47 61 = 
01.73 

51.09 
49.25 
SO. 17 = 
02.59 

IC13 1 1. oox 28 DEC 90 18 32 002 C A L  BLK 

As-S Se-S 

B u r n  1 
Burn 2 
Mean 
HSD 
C h e c k  

00.41 
00.41 
00.41 = 
00.00 

OK 

00.11 
00.70 
00.40 = 

DIG HI 
OK 

303 CHA C R A O  1.oox 28 DFC $0 18 37 

se-s As-s  

B u r n  1 07.83 
09.35 
08.59 = 
12.50 

05.84 
05.70 
05.77 = 
01.69 R S D  

ccv 1 0 0 4  50 PPB 1. oox 28 DEC 90 18 41 

AS-S Se-S 

Burn 1 
Burn 2 
Mean 
R S D  
C h e c k  

48.65 
52.26 
50.45 = 
05.05 

OK 

48.76 
50.37 
49.56 = 
02.29 

OK 

CCB 

As-S 

1.oox 28 DEC 90 18 45 005 C A L  BLK 

Se-S 

Burn 1 
Burn 2 
Mean 
RSD 
C h e c k  

00.43 
00.56 
00.49 = 
18.77 

OK 

-00.07 
00.21 
00.07 = 

DIG HI 
OK 



1 D DILUTIrLrN PATE TI ME 

c7S DEC 30 13 49 1 o x  

B u r n  1 
r u r n  2 
Mean 
F45D 

00.43 
-00 28 
00.10 = 

DIG HI 

-00.18 
-00.06 
-00.12 = 
-70.00 

007 PI3 ASPEW 1. oox 28 DEC 90 18 53 

As-S Se-S 

B u r n  1 17.84 
B u r n  2 17.97 
Mean 17.90 = 
H 5D 00.51 
Sample value 2. oou 
Spike added 20.00 
Spike  r e c o v e r y ,  % 89. 5 

08.92 
09.33 
09. 12 = 
03.17 
3. oou 
10.00 
71 2 

OOU LCSFW L C S W  1. oox 28 DEC 90 18 57 

As-S ;E-S 

B u r n  i 47. a9 
48.71 
48.00 = 
02.09 

51.45 
53. 38 

- 
B u r n  2 

52.41 = 
02.60 

1. oox 

Se-S 

64.04 
44.06 
65.05 = 
02.19 
52.41 
10.00 
124.4 

010 9011263-01 S 03cwc1005 1.oox 

As-S Se-S 

Mean 
RSD 

009 LCSFW ASLCSW 28 DEC 90 19 01 

As-S 

B u r n  1 70.10 
B u r n  2 70.31 
Mean 70.20 = 
R S D  00.21 
Sample value  48.00 
Spike added 20.00 
Spike  r e c o v e r y f  X 1 1 1 . 0  

28 DEC 90 19 05 

B u r n  1 
B u r n  2 
Mean 

01.97 
01.07 
01.52 = 
41.84 



Burn 1 22. 39 
E u r n  2 23.24 
M e a n  '2 82 = 
F\'_bD 02.63 
Sample v a l u e  2. oou 
S p i k e  added 20.00 
S p i k e  recovery/ L 114.1 

012 -01 S2 03c wc 1005D 1.00 x 28 DEC 90 19 13 

As-S Se-S 

Durn 1 
Burn 2 
Mean 
PSD 

01.78 01.07 
01.17 01. / 8  
01.47 = 01.42 = 
29.31 35.35 

513 -01 ACS2 0fiCWC1005A 1 OQx 28 DEC 90 19 17 

As-S 

22.12 
Burn 2 22.45 
Mean 22.28 = 
R S D  01.04 

S p i k e  added 20.00 
Spike r e c o v e r y l  X 111.4 

I Sample  v a l u e  2. oou 

Se-S 

08.70 
09.76 
09.23 = 
08.11 

3. oou 
10.00 
92.3 

1.  oox 28 DEC 90 19 22 014 + 015 B S  

As-S Se-S 

B u r n  1 
Burn 2 
Mean 
R SD 

45.94 09.03 
48.76 09.75 
47.35 = 09.39 = 
04.21 05.42 

315 -0% AS 1.oox 28 DEC 90 19 26 

Burn 1 
B u r n  2 
Mean 
R SD 
Sample v a l u e  
E i p I k e d d d e d  

~ ~ ~ E . L L s  CS e c o v e r y 
r P  x 



lnstrvment c o d e  F4 
- \ u n  I D  903.5203 

B u r n  1 
B u r n  2 
Mean 
HSD 
C h e c k  

017 C A L  B L K  

B u r n  1 
Burn 2 
Mean 
RSD 
Check  

4E 00 52.41  
50.72 54.66 
43 36 = 53 53 = 
03. B Y  02.97 

OK OK 

1.oox 28 DEC 90 19 34 

Se-S 
/3 

CCB 

As-S 

00.72 -00.88 
-00 54 00.18 
00.09 = -30.35 = 

DIG HI D I G  HI 
OK OK 



C L P  M E T A L ;  2 L l b  

1 
2 
3 
cc 
5 
6 
7 
s 
9 

1 0  
1 1  
1 2  
1 3  

ICV-2 
C A L  BLK 
CRA 
50 PPB 
CAL BLK 
9011263-01 
9011263-01 
50 PPB 
CAL BLK 
0 PPB 
5 PPE 
50 PP5 
100 PPE: 

ICV 
IC6 
CRAO 
ccv 
CCB 
S 
AS 
ccv 
CCB 
wso 
ws1 
ws2 
WS3 

Pi -epara t  A G ~  Client ID Date 
Mcthijd 

ICV 
ICB 
CRA 
ccv 
CCB 

03CWCA 
ccv 
CCB 
so 
s5 
S 5 0  

Furnace 03cwc 
F ur i i  a c e 

12/29/90 
12/29/90 
12/29/90 
12/29/90 
12/29/90 
12/ 29/ 90 
12/29/90 
12/29/90 
12/29/90 
12/29/90 
1 2  /29/90 
1 2  / 29/ 00 

t I J  
I !\I ! 

/ 

Time 

02 Od 
02 08 
02 1 2  
02 1 6  
02 2 1  
02 25 
02 29 
02 33 
02 37 
01 1 6  
01 20 
01 2cc 

3100 12/29/90 01 28 



AA Sequence 4 :  +io Instrumenc ID: F1,FzrF3 FT F5 Page 1 O f  f 
Date: \XI b Reviewed by: \\*\-' cF6 Instruments Method #: 

kground : 
$relor : 

Calibrated.  I r, 

disc 33 

Standards Prepared : ,t/rt(,&'\i 

Standards Source: 
1. Calibration:  11) a - d k  

c c y /  

Element: Run ID:- 
Wivelengtl7m) : 

Integration Tune 
SlLtwidth (am) : 

STDl,: 0 STD2: 
STD3: \m STDI: 

Run ID: 
Element: T1 

G O  %3 ? / 

Wavelength-) : I?&, 
Slitwidth (am): 
Iategrataon Time (see) : 

sTD1: f, STDZ: 

0- ... COMMENTS I SAMPLE ID DILUTION COMMENTS 

I 

J 4  
15 
16  
17 
18 
1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
2 9  
30 
31 
32 
33 
34 
35 
36 
37 
38 
39  

* \ \ V I  ' 



-I? 2 -, o og; c c)tQq 
’ M c, 113: 0 002 

ibs 2 0 002 -0 00.2 
Yean 0.904 0.091 
T / I i  0 003 -0 003 
A,~.jT@ ZLRO 
-J1 16 57 
5 a t  29 DEC 1990 

Standard C 5 1 3 2  C d C  
A b s  1 0.039 0.021 
’lean 0.039 0.021 

/H 0.069 0.027 
A b s  2 0.037 0.024 
-lean 0 03E 0 022 
= /H  0 065 0 030 

Y e a n  0.033 0.0L72 
3D 0.001 0 on2 
7 3 3  03 68 10 OQ 

Standard 1 S T Q 3 s b / s u  
? b 5  1 0 210 0. l ‘ ~ 4  

0.210 0.154 , 0.328 0.276 
A b s  2 0.208 0.162 
Mean 0.209 0.158 
P/H 0.324 0.296 

Mean 0.209 0.158 
S D  0.001 0.006 

I R S D  00.66 03.54 

cis-S SS-‘3 

As-S Se-S 

As-5 Se-C 

As-S Se-S 

As-S Se-S 

% Standard 2 

Mean 0.376 0.258 
P / H  0.529 0.368 
A b s  2 0.375 0.264 
Mean 0.375 0.261 
P/H 0.534 0.376 

Mean 0.375 0.261 
SD 0.001 0.004 
RSD 00.26 01.60 

Z A L I B R A T E  A 

Abs 1 0.374 0.c 

As-S Se-S 

STD CONC MEAN 
z 00.00 0.000 

10.00 0.033 
0 209 
0.375 



CALIBRATE B 
STD CUNC 

z 00.00 
C 05.00 
1 50.00 I 
2 99.99 

00.00 
’ eD g O N C  

STD C 06.00 
STD 1 49.7Y 

1 STD 2 DIG HI 

MEGN 
0.000 
0.022 
0.158 
0.261 



RAW DATA FROM ADS200 DATA SYSTEM Page 1 

ICB 

AS-S 

DIG 

CRAO 

AS-!; 

09,, 

ccv 

As-S 

c o d e  F 4  
903630 1 

49.16 = 
01.78 04.02 

1.  oox 29 DEC 90 02 08 2 
Se-S 

00.29 -00.87 
-00.58 00.03 
-00.15 = -00.42 = 

HI DIG HI 
OK OK 

1.OOx 29 DEC 90 02 12 

Se-S 

4 5  06.05 
09,37 05.39 
09.41 = 05.72 = 
00,59 oa. 14 

I 1. oox 29 DEC 90 02 16 

Se-S 

46.94 

P O S  SAMPLE ID CODE CLIENT ID DILUTION DATE TIME 

1. OOX 29 DEC 90 02 04 001 ICV-2 ICV -L 

CCB 

AS-5 

-00 

As-S Se-S 

45.38 = 47.99 = 
01.51 03.09 

OK OK 

) t. OOX 29 DEC 90 0% 21 

Se-S 

00.15 -00.03 
I 24 -00.27 

-00.05 = -00 15 = 

B u r n  1 
B u r n  2 
Mean 
R S D  

002 C A L  BLK 

B u r n  1 
Burn 2 
Mean 
RSD 
Check 

003 CRA 

Mean  
R S D  

004 50 PPB 

B u r n  1 
B u r n  2 
Mean 
RSD 
C h e c k  

005 CAL  BLK 

' 0 C h e c k  

I 



RAW DATA FROM ADS200 DATA SYSTEM 

AS+ 

51 

01 

CCB 

45-  

Page 2 

I 23 
52.53 
51,88 = 

77 
OK 

z 
3 

a t ; ; r n e n t  c o d  e 

POS SAMPLE ID 

006 9011263-01 

Burn 1 
B u r n  2 
Mean 
RSD 

007 -01 

F4 
903630 1 

CODE CLIENT ID DILUTION 

S 03cwc 1005 1. oox 

As-S Se-S 

P 01.75 
02.84 
02.29 = 00.11 = 

25.45 33.62 

o 131 bo 
A P 03CWC1005A 1.oox 

B u r n  Burn 2 1 $"- 
Mean 
RSD 
Sample value 
Spike added 2 .oo 
Spike r e c o v e r y )  X 111.3 e 50 PPB 

B u r n  1 
Burn 2 
Mean 
RSD 
C h e c k  

009 CAL BLK 

Burn 1 
Burn 2 
Mean 
RSD 
C h e c k  

ccv I 

UK 

Se-S 

10.36 
10.59 
10.47 = 
01.54 
3. oou 

10.00 
104.7, 

1. oox 

Se-S 

49.60 
53.99 
51.79 = 
05.99 

OK 

1.oox 

Se-S 

-01.77 
-01.46 
-01.6% = 
-13.51 

0 K 

1. oox 

DATE TIME 

29 DEC 90 02 25 

29 DEC 90 02 29 

27 DEC 90 02 33 

29 DEC 90 02 37 

29 DEC 90 03 01 



C L P  M E T A L S  221b 

an id F1 9036212 - 
THERM0 JARRELL-ASH VIDEO 22E 

Element Pb 

Pos 

1 
2 
3 
I 
5 
6 
7 
8 
9 
10 
11 
1 2  
1 3  
14 

38 

LO 
1 1  

Sample 

ICV-6 
CAL BLK 
CRA 
50 PPB 
CAL BLK 
PB 
PB 
LCSFW 
LCSFW 
9011263-01 
9011263-01 
9011263-01 
9011263-01 
9011263-01 
X 
50 PPB 
CAL BLK 
0 PPB 
3 PPE! 
50 PPB 
100 PPI3 

Code 

ICV 
IC6 
CRAO 
ccv 
CCB 
PBW 
ASPBW 
LCSW 
ASLCSC 
S 
AS 
s2 
ASS2 
DS 
X 
ccv 
cce 
wso 
ws1 
ws2 
ws3 

(St2L86) 

Preparat ion 
Method 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Acquired 12/28/90 b/ SLN 
Crunched 01/01/91 by SLN 
Time 1123 
Processing Protocol 7/88 

Client ID Date Time 

ICV 12/28/90 20 52 
IC6 12/28/90 20 57 
CRA 12/28/90 21:02 
ccv 12/28/90 21 07 
CCB 12/28/90 21  1 2  
PBW 12/28/90 21.17 
PBWA 12/28/90 21.22 
LCSW 12/28/90 21.27 
LCSWA 
03CWC 
03CWCA 
03CWCD 
03CWCDA 
03CWCS 
ZZZZZ 
ccv 
CCB 
so 
s3 
S50 
SlOO 

12/28/90 
12/28/90 
12/28/90 
12/28/90 

12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/00 
12/28/90 
12/28/90 
12/28/90 

12/28/90 

21 : 32 
21 : 37 
21.62 
21:67 
21:52 
21 : 57 
22.02 
22.07 
22 1 2  
20 33 
20 37 
20 11 
20 15 



an id F1 9036262 
THERM0 JARRELL-ASH 

Element T1 

Pos 

1 
2 
3 
6 
5 
6 
7 
8 
9 
10 
11 
12 
1 3  
16 6: 7 

38 
39 
4.0 
L1 

e 

Sample 

ICV-6 
CAL BLK 
CRA 
50 PPB 
CAL BLK 
PB 
PB 
LCSFW 
LCSFW 
9011263-01 
9011263-01 
9011263-01 
9011263-01 
9011263-01 
X 
50 PP6 
CAL BLK 
0 PPB 
1 0  PP6 
50 PPf3 
100 PP6 

C 

V I D E O  22E 

Code 

ICV 
IC6 
CRAO 
ccv 
CCB 
PBW 
ASPBW 
LCSW 
ASLCSW 
S 
AS 
s2 
ASS2 
DS 
X 
ccv 
CCB 
wso 
ws1 
ws2 
ws3 

L P  M E T A L S  

(#2&86) 

Preparation 
Method 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

2 21b 

Acquired 12/28/90 b y  SLN 
Crunched 01/0&/9l b y  SLN 
Time 1126 
Processing protocol 7/88 

Client ID Date Time 

ICV 
ICB 
CRA 
ccv 
CCB 
PBW 
PBWA 
LCSW 
LCSWA 
03cwc 
03CWCA 
03CWCD 
03CWCDA 
03CWCS 
zzzzz 
ccv 
CCB 
so 
s10 
S50 
SlOO 

12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12 / 28 /90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 
12/28/90 

20 52 
20 : 57 
21 02 
21 07 
21 - 12 
21 : 17 
21 22 
21.27 
21.32 
21.37 
21 : 62 
21-17 
21-52 
21 57 
22.02 
22 07 
22 12 
20 33 
20 37 
20 61 
20 L5 



GRA2HITS E'UR,!!lACE 3A RUm BENZH SHEET 
AA Sequence #: \%z Instrument ID: & F ~ , F ~ , F ~ ,  F5 Page' 1 of 1 
Date: \z E 92 Reviewed by: crt\%\c,, F6 Instruments Method #:!(-GO 

Standards Prepared: \ 2 W 5 
5- 

Standards Source : 

- 
- BD 

: - ZG'O33 
I. Callbration: 1 o Qph-, 

d i s c  # 20 2. Icv: \ w - Y  L 5J )DC\ 

Wavelength Cnm) : Wavelength (am) : 9% e 
S l i t w i d t h  (am): 1 -  

Iategration Time (sac) : - J sTD1: b sTD2: / J  

STD3: fi STDQ: / 6 x ,  

Slitwidth (am): \ 

Integration Tlme (sec) : 3 

' c- 1 COMMENTS SAMPLEID DILVTION COMMENTS 

1ii 
11 
12 
13 
14 

16 
17 
18 
19 

n \ 20 
3n9 1 21 

- 22 
23 

I 24 
I -  25 
/ \ --,\- 26 

,-2\ ' 27 
28 

1 29 
I 30 
I 31 
\ 32 
I 33  
I -*I- 34 

t3TC., ' : b' 35 
36 
37 
38 
39 

5 5  

0 1  

I F 

I P D  1 c I l l '  
I -  I "  

I \ V '  ' 

I 

,=z& 
t 3  \ 

I 
I 

---%$-- 
I 



Standsrf '  Z 
A'1 - 1 0 031 0 O ~ C t  

P / H  C 000 0.OOG 
Abs  2 -0 904 0 002 
Mean  -0 002 0.001 
P / H  0.001 0.000 
AUTO ZERO 
20 33 26 
Fri 28 DEC 1990 

I Pb-S T1-S 
Standard C 

0/3 Mean 0.001 0 000 -I 

2 3 / / b  A b s  1 0.023 0.025' 
Mean 0 023 0.0295fl 
P/H 0.038 0 047 
A b s  2 0.019 0.032 
Mean 0.021 0.030 
P/H 0.028 0.048 

M e a n  0.021 0.030 
SD 0.003 0 002 
R SC 13.33 07.33 

Pb-S T1-S 

Pb-S T1-S 



I n s t r u m e n t  c o d e  F1 
Nun I D  9 0 3 b 2 0 2 

D A T E  TIME 

23 DEC 90 20 52 5 001 ICV-4  I C V  2. oax 

T1-S 

51.35 
50. Eh 
51.10 = 
00.67 

1 .  oox 

TI-S 

-00.13 
-00.68 
-00.41 = 
-94.63 

OK 

1.oox 

Tl-S 

09.21 
09.31 
09.57 = 
05. '33 

1.cox 

T1-S 

- >c --f 

51.62 
51 20 = 
e!. 1 4  

OK 

1. OOY 

7-1-S 

-30. 2 2  
-0Q. i o  
-00 35 = - 

L a. 

Pb-S 

B u r n  1 
B u r n  2 
Mea? 
R S D  

50 45 
49 29 
49.87 = 
01.64 

ICB 3( 002 CAL BLK 2a DEC 90 20 57 

Pb-S 

B u r n  1 
B u r n  2 
M e a n  
RSD 
Check 

-01.43 
-01.21 
-01.32 = 
-11.74 

OK 

003 CRA CRAO 28 DEC 90 21 02 

Pb-S 

05  07 
04 5 5  
04 51 = 
6-I 22 

ccv r ,G" - -  I Pr; 

Pb-5 

L -1 1 
I j u r n  2 
M e a n  
H 3 D  
C h e c l ,  

4z &=' 

48.80 = 
00.49 

4 8 . 9 7  

OK 

CCB 3- 26 DfC 40 21 12 

P b - S  



I n s t r u m e n t  c o d e  F1 
F u n  I ?  9036202 

006 PI3 

B u r n  1 
E u r n  2 
Mean 
R S D  

007 PI3 

B u r n  1 
Burn 2 
Mean 
RSD 
Sample value  
S p i k e  added 
S p i k e  r e c o v e r y ,  X 

008 LCSFW 

009 LCSFW 

Piii-n 1 
Burn 2 
M e a n  
R 3D 
Sdrnp le  value  
S p i k e  added 
- I - ~ ~ C O J E - ; ~  

- n -  

CODE CLIENT ID DILUTION 

PBW 

Pb-S 

-00.49 
-01.06 
-00.78 = 
-51.66 

ASPBW 

Pb-S 

24.37 
18.39 
21.38 = 
19.77 
2. oou 

20.00 
106.9 

LCSW 

Pb-S 

5z r:, 
52 17 
. _  31 = 
00 27 
"3 

ASLCSW 

P b - S  

77.15 
73.41 
75.28 = 
03.51 
52 41 
2{3.00 
114 4 

1 oox 

T1-S 

00.43 
00 02 
00.32 = 

D I G  HI 

1 .  oox 

T1-S 

25.71 
19.87 
22.79 = 
18.11 
2. oou 
20.00 
114.0 

1.oox 

T1-S 

49. CJb 
7n 3- 
513 15 = 
00. 93 

1.oox 

T1-S 

75.98 
7 2  70 
74.34 = 
03. 1 1  
50.15 
20.00 
131. cl 

I 
- a  

.. - 
/ 7 -  

DATE 1 f?IE 

23 DEC 90 21 I' 

28 DEC 90 21 22 

28 DEC 90 21 27 

28 DEC 90 21 32 



I n s t r u m e n s  r o d e  F? 
P u n  TD 9036202 

Pf22 S A t l P L E  ID CODE CLIENT I D  DILUTION DATE TIME 

011 -01 AS 03CWC 1005A 1.00: 29 DEC 70 21 42  

Pb-S T1-S 

B u r n  1 23.67 oa 29 
B u r n  2 22.26 06.59 
Mean 22 96 = 07.44 = 
RSD 04  34  16.15 
Sample value  2.99 2. oou 
Spike a d d e d  20.00 20.00 
Spike r e c o v e r y ,  X 99.8 37.2 

012 - 0 1  s2 03CWC1005D 1.00~ 28 DEC 90 21 47 

Pb-S T1-S - 
Burn 1 
Burn 2 
Mean 
RSD 

01. &6 -00.43 
01.01 -00.47 
01.33 = -00.45 = 
34.51 -06.22 

013  - 0 1  AS2 03CWC1005D 1. OOx 28 DEC 90 21 52 

Pt-S T1-S 

I, >'  7 ' 23.40 
B IJ r I Z 20.77 
Mean 22 09 = 
l iSD 05.35 
S a m p l  e d a l u e  2. oou 
SPl!P a d j e d  21). 00 
E p i F -  i ' ecot 'e ry ,  X 1 lii. -' 

03. &- 
07.57 
02 2: - 
10.39 
2.00:) 
20.00 

41 2 

0 1 4  -01 DS 03CWC 10055 1.00 x 23 DEC 90 21 57 

Pb-S T1-S 

21.27 29 9a 
2 1 . 5 0  19.43 
21.38 = 20.20 = 
l:,o 7 5 0: =I;) 



a 

c 

In5trurnenk code $1 
P u n  I D  90?C-202 

PO5 SAMFLE I D  CODE CLIENT I D  DILUTIO;: DATE  TI ME 

016 5G P P B  ccv 7 l . C @ <  23 DEC 90 22 0 7  
I 

Pb-S T1-S 

Burn 1 
D u r n  2 
Mean 
RSD 
C h e r k  

48.23 51.12 
47.85 49.25 
48.04 = 50.23 = 
00.55 02.49 

OK O h  

017 C A L  BLK CCB 2 1. oox 28 DEC 90 22 12 

Pb-S T1-S 

B u r n  1 
B u r n  2 
Mean  
R S D  
Check 

-00.54 00.05 
-00.35 -00.03 
-00.45 = 00.01 = 
-29.77 DIG H I  

OK OK 

018 PB PBS 1.oox 28 DEC 90 22 17 

Pb-S T1-S 



.. THEE C L ?  W E T H L ?  

id F1 5036571 
Y O  JARRELL-ASH L I D E i )  22E (#2636) 

Element T1 

Pos  Sample Code 

1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
68 
69 
50 

a 

ICV-6 
CAL BLK 
CRA 
50 PPB 
CAL BLK 
X 
X 
9011263-01 
9011263-01 
50 PPB 
CAL BLK 
0 PPB 
10 PPB 
50 PPB 
100 PPB 

ICV 
IC5 
CRAO 
ccv 
CCB 
X 
X 
S 
AS 
ccv 
CCB 
wso 
ws1 
ws2 
ws3 

Preparation 
Method 

Furnace 
Furnace 

2 21b - 

Acqulrc'd 121'2l . , 'QL bv DNP 
Crunched 01/2,/Q: br  DhP 
T i m e  1 6 1 5  
Processing Protocol 7 / 3 8  

Client ID 

ICV 
IC6 
CRA 
ccv 
CCB 
zzzzz 
zzzzz 
03cwc 
03CWCA 
ccv 
CCB 
so 
s10 
S50 
SlOO 

Date Time 

12/31/90 20 07 
12/31/90 20 12 
12/31/90 20 17 
12/31/90 20.22 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 
12/31/90 

20 27 
20 32 
20 37 
20 61 
20 66 
2 0  51 
20 56 
19 66 
19 50 
19-51 
19.58 



Operator : - ult 
.Bac!kgrouad : BD 

Time Calrbrated: ( 9  .‘qb 

drsc 8 \b \r 

Staadards Prepared: /3 4 
Staadards Source: 
1. Calrbratroa: rop0,- 
2. Io?: sc0-q 
3 .  CCV: cr\,nA 

‘CT, 

- 
\ 

1. 

-?-I % B 
RUB ID:- 

1 ’, - 

Run ID: qo: 
Elamant: Se a 
Wavelength (bm) : 236.8 
S l i t w i d t h  (am): 

Waveden- fnm) 
Slatwidth (nm): I 

Integration Time (sac) : - 3 

Element: As 

Integratlon T 
srol: STDl: & m 2 :  

sTD3: e, STD4: I C * )  

3 4  
35 
3 C  

I. 



GFAA RUN MNCH SEEET 

AA SEQUENCE 8:  15% PAGE 2 O F  

SKINNER AND S H E R W  
A 

DILUTION 

4 1  
40 

42 * COMMENTS 

::v*> 
4 5  

AS -- 

E 
5 2  
53 
54  
55 
56 
57 
58 
59 
60 
6 1  
62 
63 
64 
65 
66 
67 
68 
69 
70 
71  
72 
73 
74 
75 
7 6  
77  
78 
79 
80  
91 
8 2  
3 3  
84 
55 

B 

COMMENTS 



\ . I  



001 1‘20-4 

46 

B u r n  1 
B u r n  2 
Mean 
RSD 

47,49  48.42 
27 48.23 

002 CAI, BLK 

01,83  00.27 
OK OK 

B u r n  1 
B u r n  2 
Mean 
RSD 
Check 

003 CRA 

B u r n  1 
B u r n  2 
Mean 
RSD 

Pb-S T1-S 

47.31 43.46 
49.43 
48.94 = 
01.39 

““y Pb- 

1. oox 31 DEC 90 20 12 

Tl-S 

00.73 
00.57 
00.bS = 
17.38 

OK OK 

31 DEC 90 20 17 1. oox 

Pb- T1-S 

09.95 
09.77 
09.86 = 
01. aa 

I .  oox 31 DEC 90 20 22 

Pb- T1-S 
ccv i !L 

004 50 PPB 

E u r n  1 
B u r n  2 
Mean 
RSD 
Check 

005 CAL BLK CCB I 1 1.oox 31 DEC 90 20 27 



PC: s,wPt-E I D  C02E CLIENT ID DILUTICN DATE TIME 

006 P3 PES 1. or>x 31 E C  70 2'3 22 I 
T1-S Pb-S 

B d r n  1 
B u r n  2 
Mea; 
RST) 

-01.57 
00. lo ?I 00. -.= 

0 r . 7 2  

007 PB ASPBS 

Pb- 

B u r n  1 
B u r n  2 
M e a n  
RSD 
Sample v a l u e  
Spike added 
Spike r e c o v e r y )  X 

008 9011263-01 S 03cwc1005 5. oox 

B u r n  1 
B u r n  2 
M e a n  
RSD 

Pb-S TI-S 

-00. 60 
00.15 
-00.27 = 
D I G  HI 

009 -01 AS 03CWC100SA 5. OOx 

T1-S 

06.78 
08.10 
07.44 = 
12.54 
2. oou 
20.00 
37.2 

B u r n  1 
Burn 2 
Mean 
R S D  
S a m ? e  v a l u e  
S P I K S  a d d e d  
S p i k e  r e c n v s r y l  % 

31 DEC 90 20 37 

31 DEC 90 20 41 

31 DEC 90 20 46 



Instrumeqt c o d  3 

R u n  ID 

POS SAMPLE ID 

Oi? C A L  BL% 

B u r n  1 
Burn 2 
Mean 
R S D  
Check 

012 PB 

Burn 1 
B u r n  2 
M e a n  
R S D  

Fi 
9036501 

CODE CLIENT ID DILUTION DATE TIME 

CCB a, 1. oox 31 DEC 90 20 5 6  

P b - S  T1-S 

00.94 
00.32 
00.63 = 
69.52 Cl4L 

(It/% 
E/’D Of OK 

PB 1. oox 31 DEC 90 21 01 

T1-S 

00.80 

-00.45 = 
-91.11 

DEC 90 21 06 

- =  
17.95 
19.08 

013 PB ASPBW 

Pb-S 

Burn 1 17.59 
Burn 2 17.24 
Mean 17.41 = 
RSD 01 .41  
Sample v a l u e  
S p i k e  added 20.00 
S p i k e  r e c o v e r y )  % 07.0 92.6 

014 LCSFW 

Burn 1 
B u r n  2 
Mean  
RSG 

015 LCSFw 

1.oox 31 DEC 90 21 11 

T1-S 

48.46 
49.09 
48.77 = 
00.91 

1.30x 31 CE3 90 21 lb 

I 



Element Hg 

Pos 

1 
2 
3 
6 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1cC 

Sample 

0 PPB 
0 5 PPB 
1 (3 PPB 
2 0 PPB 
5 0 PPB 
ICV-5 
CAL 6LK 
2 PPB 
CAL BLK 
X 
PB 
9011263-01 
9011263-01 
9011263-01 
2 PPB 
CAI- r,,,, 

Acquired 15/21 ' Q G  c ~r = 
Crunch e d c ) i / 2 i / s i  b y  Drr= 
T i m e  1 1 3 1  
Processing protocol 7/25 

Code 

wso 
ws1 
ws2 
ws3 
US6 
ICV 
IC6 
ccv 
CCB 
X 
PBW 
S 
s2 
DS 
ccv 
cc2 

PreParation Client ID Dat? T i m e  
Method 

so 
so 5 
s1.0 
s2.0 
s5 0 
ICV 
IC6 
ccv 
CCB 
ZZZZZ 

Mercury PBW 
Mercury 03CWC 
Merciry 03CWCD 
Mercury 03cwcs 

ccv 
CCB 

12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
12/21/90 
1 2  / 2 1 / 90 

1 8  00 
18 03 
18 06 
18 09 
le 1 2  
ia 18 
18.21 
18 26 
18.27 
18 30 
18 33 
18-36 
18 39 
18 62 
18 65 
l S , & i S  



1 -  

-4 

------- -- 74 ) T O  4 
c 

STANDARDS REPPED 
ANALYST 
INSTR: @I (water) ~2 (so i l )  
METHOD: HG DATE: /;Liar \5u 
WAVELENGTH 253.7 STANDARD' SOURCE 

CALIBRATION TIME /'il,W 

v-. 9q9q 
12 0.5 PPB 
13 1.0 PPB 
>4 2.0 PPB 

7.0 PPB 



I 
. . e  
v 



:APPLE "E?ARATiCN REPORT AQUEOUS 
Prep batch 1135 

Page 1 
Date 01/01/91 

APproved 2- 



Approved d- 
Sample identification Digest 1 Furnace Digest 2 ICP Digest 3 flercurv Digest 6 ................................................................................................................................ 

Sample ID Lab PH DH(CNI Oate Anal O v e r a l l  Date Anal Overall Date Anal Overall Date Anal Overall 
code cxtr dilution extr dilution cxtr dilution eitr dilution ................................................................................................................................ 

9011263-01 OS 2 0  12/27/90 SLN 1 OD 12/27/90 SLN 1 00 12/21/90 DNP 1 00 
9011263-01 S 2 0  12/27/90 SLN 1 00 12/27/90 SLN 1 00 12/21/90 DNP 1 00 
9011263-01 S2 2 0  12/27/90 SLN 1 00 12/27/90 SLN 1 00 12/21/90 DNP 1 00 
LCSFW LCSW 12/27/90 SLN 1 DO 
LCSPW LCSW 12/27/90 SLN 1 00 
Pfi PEW 12/27/90 SLN 1 00 12/27/90 SLN 1 00 12/21/90 DNP 1 00 



.. 

L) 1 



c 

f 

a -  

SKINNER AND SHERHA!! LABOUTORfESr INC 
SUBSIDIARY Of THERM0 ANALYTICAL, XNC. 

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

STANDARD IDENTITY: S + L \ ~ ~ F I Q ~  8 

DATE PREPARED: f /y/q/ 
PREPARED BY: 

FINAL VOLUME: IoCOd 
SI? P 

M 
a 

a 

MLS ADDED: ?Q EN03 
x H C 1  

Other - 

SOURCES: S=Spex F - F i s h e r  B=Balter R=Ricca O=Other ( i d e n t i f y )  



c 

! 
SKINNER AND SEERMA!! LABOiZATORIESr INC 
SUBSIDIARY OF THERM0 ANALYTICAL, INC.  

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: STAUbRRb 1. 

PREPARED BY: 5RP 

FINAL VOLUME: l a d  

DATE PREPARED: //./ I7 1 

MATRIX: I 8HN03 
x % H C l  

Other - 
MLS ADDED: - 10 "03 

s H C 1  
Other - 

ELEMENT SOURCE LOT# STOCK CONC VOLUME FINAL CONC 

SOURCES: S=Spex F = F i s h e r  B=Baker  R=Ricca O=Other  (identify) 



SKINNER AND SHERMAN LABOiCATORISS, INC 
SUBSIDIARY OF THEM0 ANALYTICAL, INC. 

ST-ANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

STANDARD IDENTITY: srpuowfi a 
DATE PREPARED: 1. I/? 

Spr PREPARED BY: 

FINAL VOLUME: rmd 
MATRIX: a IHN03 MLS ADDED: aOEINO3 

- l H C l  -HC1 - - 
Other - Other - 

ELEMENT SOURCE LOT# STOCK CONC VOLUME FINAL CONC 

SOURCES: S=Spex F - F i s h e r  B=Baker  R = R i c c a  O = O t h e r  (identify) 

I 



SKINNER AND SHERMA!! LABOiIATORIESr INC 
SUBSIDIARY OF TBERMO ANALYTICAL, INC. 

L I 

. 
, 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: S'rRvdQRQB 3 
DATE PREPARED: 1 /.//TI 
PREPARED BY: 5 k p  
FINAL VOLUME: I W O  (*$ 

1 % H N 0 3  MLS ADDED: lOEN03 
E H C l  - MATRIX: 

j % H C 1  
Other  - Other - 

SOURCES: S=Spex F=Frsher  B=Baker R=Ricca O=Other  ( i d e n t i f y )  



SKINNER AND SRERMAN LABOUTORIES, INC 
SUBSIDIARY OF THERM0 ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

STANDARD IDENTITY: Zn.A SL\ GtlbrG+,m Vectc\&cfi S e \ k h a h \  

DATE PREPARED: / l l@l?( 
PREPARED BY: 

FINAL VOLUME: 

MATRIX: a %EN03 
%EC1 
Other 

- - - 
,ICV a 

MLS ADDED: - q/aHN03 
HC1 
Other  
- - 

SOURCES: S=Spex F -Fisher  8-Baker R = R i c c a  0-Other (identify) 



SKINNER AND SRERMAS LABOiVITORIES, INC 
SUBSIDIARY OF THERM0 ANALYTICAL, INC. 8 

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

STANDARD IDENTITY: 1 n h - $ e r e n w  Chrcc St+-p\e S \ u t l m % S  

DATE PREPARED: / l l O ) + (  
PREPARED BY: sRP 
FINAL VOLUME: a0o.J  
MATRIX: % % H N 0 3  - 

%HC1 - - 
Other - 

MLS ADDED: L H N 0 3  
EC1  - 
Other 

7 

SOURCES: S=Spex FSFisher  B-Baker RsRicca O e O t h e t  (identify) 



i 
SKINNER AND SRERMAN LABOiZATORIES, INC * 
SUBSIDIARY OF THERM0 ANALYTICAL, INC.  

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

DATE PREPARED: //'f/q( 
PREPARED BY: sRP 
FINAL VOLUME: fmo& 
MATRIX: 1 IENO3 

Otha r 
3r,%HC1 - 

HLS ADDED: - 10 "03 
S R C l  

Other - 

~ -~~ ~ ~~~ ~- 

SOURCES: S=Spex FtFrsher  BtBaker R=Ricca OSOther  (identify) 



SKINNER AND SHERMAlN LABOZATORIES, INC 
SUBSIDIARY OF THERM0 ANALYTICAL, INC. 

--. 
L 

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

MATRIX: aHN03 MLS ADDED: "03 
H C l  - T % H C 1  - 

Other - other - 

SOURCES: S-Spex F = F i s h e r  B=BaLer R=Ricca O=Other (identify) 



CI 

c '  
SRINNER AND SHERMM! LABOXATORIES, INC 
SUBSIDIARY OF TEERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

STANDARD IDENTITY: 

DATE PREPARED: H3 h0LLt3 &,dQ 
PREPARED BY: 

FINAL VOLUME: 100%\ 

-. 
5 

I '  

MATRIX: - 3, % H N 0 3  
%HC1 - 
Other 

7 

MLS ADDED: &EN03 
HC1 
O t h e r  
- - 

i 
SOURCES: S=Speu F = F i s n e r  B=Baket R=Ricca 0 - O t h e r  ( i d e n t i f y  1 

DOCUMENT4 
(BOOK# - PAGE#) 
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SKINNER d SHERMAN LABS 

Receiving Log at Loading Dock 

! 



Thenno Analytical Inc 

a TMA/Norcal 
2C30 U qhr AJerue 
PO 3 0 ~  -040 
RicPrnGru c4 94604 0040 

(4151 235-2633 Fax No 1415) 2350438 

, February 14, 1991 

Woodward Clyde Consultants 
4582 S Ulster Parkway 
Denver, CO 80237 

Attention Steve Baca 

Reference Project No 22558 

Dear Steve 

Enclosed are four sets of results for samples referenced below 

TMAINorcal TMAISlonner & Sherman 
W 0. Number Work Order Numbe r 

N1-02-119 
N1-02- 120 
N 1-02- 12 1 
N1-02- 122 

9012105 
9012 106 
9012108 
9012109 

Please let me know if you have any quesbons 

Sincerely, 

Ilaniel ?I Stuermer, Ph D 
Program Manager 

1)HSIdss 

Enclosures 

Sample Receipt 
-w!LhL 

1211 1/90 
1211 1/90 

1211 1/90 
12/11 - 12/90 



Thenno Analytical Inc 

Skinner & Sherman Laboratories Inc 
300 Second Avenue 
Post Office Baw 527 
Waltharn MA 02254 0527 

(677) 890 7200 

Federal Express 9295313296 

February 4, 1991 

TMA/NORCAL 
7030 Wright Avenue 
Richmond, CA 94801-0040 

Attention: Dan Stuermer 

ScoDe 

Nineteen (19) water samples were submitted to TMA/Skinner t Sherman 
Labs from TMA/Norcal. The samples were taken by Woodward-Clyde 
Consultants on December 11-12, 1990 under Project Number 22558, 
Task 500. The client requested that the samples be analyzed for 
the USEPA CLP Target Analyte List metals. The analysis were 
performed under Skinner and Sherman work order 9012108. 

Methodoloav 

The samples were prepared and analyzed in accordance with the 
USEPA Contract Laboratory Program Statement of Work 7/88 (CLP 
SOW788), Exhibit D. The data is reported in accordance with CLP 
SOW788, Exhibit B. Quality control requirements are specified in 
Exhibit E of the SOW788. 

Discussion 

All quality control requirements were met for the samples with 
the following exceptions. 

The iron, mercury and thallium matrix spike recoveries were below 
the control limits. The post-digestion spike for iron had an 
acceptable recovery. 

The laboratory duplicate for iron was outside control limits. 

The ICP serial dilutions for zinc did not meet control limit 
requirements. 

Samples PF1026, PF1027, PF1028, and PF1031 were quanititated for 
selenium by MSA. The result from the MSA with the higher 
correlation coeeficient is reported. The glW1g flags for the 
furnace elements indicate the possiblity of matrix interferences. 



' Dan Steurmer, TMA/Norcal 
Project No. 22558, Task 500 
Work Order 9012108 

Please feel free to call if there are any questions concerning 
the data package. 

Respectfully submitted, 

TMA/SKINNER & SIIZEpMAN LABORATORIES 

Rh3vq Richard Purdy 

Contract Laborato Program 
Program Manager 9 



TMA/SRINNER AND SHERMAN LABORATORIES, INC. 
RAS INORGANIC COMPLETENESS CHECKLIST 

CASE NUMBER: SDG NUMBER: WtO'LO WORK ORDER NUMBER: 3C\ZU?s 

DATAREEORTINGFORMS 
COVER PAGE -- INORGANIC ANALYSIS DATA PACKAGE 
FORM 1 0- ZNORGANIC ANALYSIS DATA SHEET 
FORM 2A -- INITIAL AND CONTINUING CALIBRATION 

VERIFICATION 
FORM 2B -- CRDL STANDARD FOR AA AND ICP 
FORM 3 -- BLANKS 
FORM 4 -- ICP INTERFERENCE CHECK SAMPLE 
FORM 5A -- SPIKE SAMPLE RECOVERY 
FORM 5B -- POST DIGEST SPIKE SAMPLE RECOVERY 
FORM 6 -- DUPLICATES 
FORM 7 -- LABORATORY CONTROL SAMPLE 
FORM 8 -- STANDARD ADDITION RESULTS 
FORM 9 -- ICP SERIAL DIWIONS 
FORM 10 -- INSTRUKENT DETECTION LIMITS 
FORM 11A -- ICP INTERELEMENT CORRECTION FACTORS 
FORM 11B -0 ICP INTERELEMENT CORRECTION FACTORS 
FORM 12 -- ICP LINEAR RANGES 
FORM 13 -- PREPARATION LOG 
FORM 14 -- ANALYSIS RUN IDG 

GRAPHITE FURNACE RAW DATA 
ARSENIC/ SELENIUM 
LEAD/THAUIUM 

MERCURY RAW DATA 

CYANIDE RAW DATA 

PISCELLANE ous 

SAMPLE PREPARATION & PERCENT SOLIDS 
STANDARDS PREPARATION LOGS 
CHAIN-OF-CUSTODY 
SAMPLE DESCRIPTION 
CASE NARRATIVE 
METHOD REFERENCES 

r- 
Approved by: =A, (7-L- 



w C 0 tl W A i? D - C L 'Y DE CONSUL T A PJ T 5 

SOW No 7 / 8 5  

SAMPLE NUMBER 
PF1020 
PF1020D 
PF102QS 
PF1021 
PF1022 
PF1023 
PF102L 
PF1025 
PF1026 
PF1027 
PF1028 
PF102Q 
PF1030 
PF1031 
PF1032 
PF1033 
PF103L 
PF1035 
P'181= 
7 -  _ L -  - - -  

Lab Samole I B  
12108-01s 
12108-01s2 
12108-01DS 
12108-82s 
1 2  108-03s 
12108-01LS 
12108-05s 
12108-06s 
12188-07s 
12108-08s 
12108-09s 
12108-10s 
12108-11s 
12108-125 
12108-135 
12108-16s 
12108-15s 
1 2  108-1 6s 
121 8s- 1-5 ~~~~~-~ 5 5  

I. - _  



' SOW No 7 / 8 6  

SAMFLE NUMEE'I 
PF1038 

Lab Sample ID 
12188-19s 

COPIll?J"T 5 

EEC1bSL' O i  i L ?  R E 3 r J R T i i \ l G  COi 'dFTFAiNTS,  THE F I P S T  THREE D i G i T 5  0' THE 
S A M P L E  ID ( Z L C  & ! 4 3  3 L C J  HAVE SEEN O M I T T E C  FROK T H E  FORAS P A C K A G E  

- _ _  I 



c 

SDG No PFiCL3 Lab C o d e  SKINE? Case No 22558 SA5 No 

Matrix (soil/water) WATER Lab Sample I D  12188-015 

Level (low/med) LOW Date Recelved 1 2 / 1 1 / 9 0  

% Solids 0 0  

Concentretion Units (ug/L or mg/Kg dry welght) UG/L 

I 

;CAS No 
I 

I I  
I I  

Q IM 1 

IP I 
I P  I 

IP  : 
IP I 
IP I 
I P  I 
l ?  I 
: P  ; 

I 1  
1 1  

W IF 

1 -  
I I- - I 
I (  - - 
I 1  

IF: ' 
IF I 

IF 
IF I 
IF  I 
IF 1 
IP : 

NW IF I 
: ?  I 

E I t  I 
1 PJl= ' 

IL I C d  

I T  



I 
I F i l 0 2 ~  I 

Lab Name SKINNES & SHEPMAN L A C S  Contract 68-D3-8038 

Lab Code SkINER Case No 2Z538 SAS No SDG No F F l l a Z O  

Matrix (soil/water) WATEZ Lab Sample ID 12108-02s 

Level (lowjmed) LOW Date Received 12/11/90 

% Solids 0 0  

Concentration lJnits (ug/L or mg/Kg d r y  weight) UG/L 

I I I I 1  
I I I I I  

ICAS No I Analrte lConcentratlonICt 
I I I 
I I I 

17629-90-5 ;Aluminum I 
:7&60-36-0 IAntimonv I 
17668-38-2 !Arsenic I 

Q 

I' ' 

I\, 

W 

NW 

E 



Lab Name SKINNEF B 

Lab Code S n I N E E  

m a t r i x  (soil/water) 

Level (low/rned) 

% Solids 

I 
! 
I ? F l r , f Z  

SHEAMAN LABS Contracr: 63-02-0QZ€ I 

cssc No 2 2 5 5 5  SAS No SDG NG PFiOLO 

WATER Lab Sample I D  12103-035 

LOW 

0 

Concentration 

Date Received 12/11/90 

0 

Units (ug/L o r  mg/Kg dry weight) UG/L 

I I 1 1  
I I I 1  

I Analrte lConcentratlontC1 
I I 
I I 

IAluminurn ! 
1Antimony I 
!Arsenic I 
;Barium : 
I Beryl 1 ium I 
!Cadmium 1 
!Calcium I 

27 
1 7  
3 

200 
1 
1 

111000 

I 

I I  
I 1  

!rn t 

Tc x t ur-e 



Lab Code S K I N E ?  Case No 22558 SAS No SCG No P F l C 3 Z O  

Matrix (soil/water) WATER  ab Sample ID 12108-06s 

Level (low/rned) LOW Date Received 12/11/Q0 

% Solids 0 0  

Concentration Units (L?g/L or mg/Ko dry weight) UG/L 

I I I 1 1  
I I I I 1  

!CAS No I Analrte IConcentrationlCI Q 

I .--- - -  



Laz Name SKINI'IEF & 

Lab Code SKINEZ 

Matrix Isoil/waterl 

Level ( low/med) 

% Solids 

I 

, I 

FF-QZL 
SHEFMAN LASS Contract 6 3 - i ~ S - 0 G 3 8  I I 

Case No 2 2 5 3 3  SA5 No 

WATER Lab Sample ID 12105-09; 

LOW 

0 

Concentration 

I 

D a t e  Received 12/11/90 

0 

Units (ug/L or mg/Kg dry weight) UG/L 

I I I I  
I I I I  

I Analyte IConcentrationlCI 

4. 30 
le22 53G 

6 00 
2 80 

62600 ClG 
1 0  00 
3 80 

133 00 



I I 
I d 

I PillZI25 I 

Lab Name SKII'JNER & SHEPMHN LA65 Contract tS-D9-808& 1 I , 

Lab Code SKINER Case No 22558 SAS N o  SDG NO P F l O f 0  

Matrix (soil/water) WATE? Lab Sample I O  12108-065 

Level (low/mcd) LOW Date Received 12/11/90 

% Solids 0 0  

I I  
I I  

Q I N  I 

IP I 
IP I 
IF I 
IP I 
IP I 
IP I 
IP I 
IP I 
ID ; 

I 1  
I 1  

I ?  

1: 

I C  
I t  

' =  

I- I 

I I *  

17 6 

ri :cL/: 
; I= 

IF I 
W IF I 

13 I 
l ?  I 

N W  I F  I 
IP 

E : ?  I 
' YR 



6' 

SHERMAN LABS Contract 6&-D5-00&8 I I I 

Case No 2 Z 5 5 8  SAS No SOG No FFlOZ0 

M A T E ?  Lab Sample I 3  12LD8-B-5 

Lar, Name SKIhNER & 

Lab Code SKINEF? 

Matrix (soil/water) 

Level (low/med) 

% Solids 

LOW 

0 

Date Received 12/15/90 

0 

Units (ug/L or ms/Kg dry weight) UG/L Concentration 

I 
I 

;CAS No 
I I I 1  
I I I 8  

I Analyte IConcentrationICI 
I 1  
1 1  

I N  I 

IP I 
I 1  
I 1  

Q 

2' 

rd 

+ 

N W  

E 

, I 
I I 

IAluminum 1 
I 1  
I t  

92.60 B 1 
17 
3 

208 
1 
1 

116000 
I 
2 
'3 - -  

UI 
BI 

U: 
UI 

U l  
UI 

I 
I 

I 
I 

00 
30 
00 
00 
00 
00 
00 
80 

(c 

1720 
6 
2 

00400 

3 - 20 
0 
L 

' 0  

i 1 3 1 -  T .. 
e . 

, , 1 - -  



1 Skl"2 - E Nl- PI? E = 
ZtJORGANIC A I J A L Y S I S  D A T A  3r 'EET 

I 
I 
I 
I F I= 1 0: 7 I 

Lab Name S K I N N E F  & SHERMAN L A 5 5  Contract 65-DG-0038 I 

SAS  No SGG No PFlOTQ Lab Code SKINER Case No 2 2 5 5 8  

Matrix [soil/water) WATEii Lab Sample ID 12108-085 

Level (low/med) LOW D a t e  R e c e i v e d  12/12/90 

% Solids 0 0  

Concentration Units (ug/L or mg/Kg d r y  weight) UG/L 



I I 
I PF L c 2 i  I 

Lab Name SKIrJNER & SHE?Mki\l LAES Contract 68-09-8038 I 

Lab Code SkINE3 Ca;c No 22558 SAS No SDG NG PFlOfO 

MatriA [soil/watcr~ WATER Lao Sample ID 12108-095 

Level (low/mcd) LOW Date Received 12/12/90 

% Solids 0 0  

8 
4 

Concentratisn Units (ug/L or mg/Ks d r y  weight) UG/L 

I I I I 1  
I I I I I  

;CAS No I Analrte IConcentrationIC! Q 



WOOGWAFC-CL r DE C@N:ULTANTS 

1 SAPlPLE NLIMEEF 
INORGANIC A iVAL ' f S I S  D A T A  ;+EST 

I I 

I 
I fF182" I 

, Lab Name St i INNER SI SHERMAN LAGS Contract 68-D9-0088 I I 

Lab Code SKINER Csse No 22552 SAS No S D G  No PFlZZZO 

l Matrix (soil/water) WATER Lab Sample I D  12108-103 

Level (low/med) LOW Date Received 12/12/98 

I % Solids 0 0  

Concentration Units (ug/L or mg/Ks dry ueldht) UG/L 

I .. - , -  



I 

I I 
I PFlBSO I 

Lab Name SKINNEP & SHERMAN L A E 3  Contract 68-@9-8083 I I 
I 

Lab Code SKINE? Case No 22553 SAS No SZG No PF1BZIs  

~ Matrix (soil/water) WATER Lab Sample ID 12108-115 

Level (low/med) LOW Date Received 12/12/90 

Concentration Units (ug/L or mg/Ka dry uclght) UG/L 

I I I I  
I I I I  

I Analrte lConcentrationlCl 

IAlurninum I 30.30 I B I 
!Antimony I 17.081111 
!Arsenic I 3 00IUI 
IBarium I 205 001 I 
IBerrlliurrlI 1.00 I u I 
ICadrnium I 1 00IUI 
!Calcium I 115000 001 
IChromiun I 4 001UI 
1 CobZ-lt  I 2 08IUI 
: C c ' p c c r  I 19 ZOIB' 
I -  -7 - z C ' 3 ;  

; M s G l - , c 5 l u m  ' :L.EGO o s ,  
-. arisznis - : d ,Q131 
IMerc'ury I 8 2aoui 
; l L - c  Z L  I r 00 _ I  
,---=35,umI 
I Selenium : I 001UI 
I S l l V C r  I 2 Q Q I U I  
I Sodium I 3 C 2 Q O  OQ1  : 

I I I I  
I I I 1  

I 

I 

-pot- 
9 -  , 1- = 2 t- .. - & I -  

, 
-zco  ;?c 5 -_ - -  

I 

;Thallium 1 2 00,Ui 
1Varzdiurn I 3 OCJIIJI 
I Zinc I 293 06 I 
lCraridc I I t  

1 1  

I 1  
I 1  

Q 1 

I P  I 
I P  I 
IF I 
I P  I 
lP I 
1P I 
I P  I 
IP I 
I D  I 

I I  
I 1  

I c l  ' 
I t  I 

1' ' Z  

1 '  
, I  , =  I 
6 1  

I , =  , 
N I cv ; 

I ?  I 
W IF I 

lr 
; ?  ; 

NW IF 1 
IP ; 

E l i3 : 
lNPl 

I F  I 
1- 

1 7  I 



S A R i L E  ;LUMEE= 1 
I ' C I F G ~ I V I C  ANALYSIS DATA SHEET 

6 
I I 

I Pfl0;l I 

Lab Name SKINNEF & SHERMAN LAES Contract oZ-D9-00S8 I I 
I 

SCJG NO P F ~ c Z Q  Lab Code SK INE ' I  Case No 22558 SAS No 

Matrix (soil/water) WATER Lab Sample I D  12108-12s 

Level ( l o w / m e d )  LOW Date R e c e i v e d  12/12/90 

% Solids 0 0  

Concentration Units (us/L or ms/Kg dry weight) 

I I I I I  
1 I I I I  

!CAS No I Analyte IConcentrationlC! Q 
I I I 
I I I 

I 1  
I 1  

tm I 

1P I 
I P  I 
IF  I 
IP I 
IP I 
IP I 
IP  I 
IP : 
I ?  I 

I 1  
1 1  

I h  
I- , 

' 3  

, I- I 

, I  - 
I ?  1 

I P  I 
l C V l  
' 3  j 

: P  I 
: F  I 
IP I 
IP I 
:F 
17 , 
: E  ' 
! NF 



\ 5 

Lab Name SKINNE? & SHEPMAN L 

, I 
I I 
I f 
I l=‘F1022 , 

.ABS Cclntract 68-D5-0888 I 
1 

I Lab Code SKINEP Case NO 22558 SAS No SDG NO F F L C ~ ~  

I Matrix (soil/waterJ WATER Lab Sample ID 12108-13s 

Level (low/med) LOW Date Received 12/12/30 

% Solids 0 0  

Concentration Units ( u g / L  or mg/Kg d r y  weight) UG/L 



SkPPLE PlI-lMEZ? 1 
IN9PGAI ' l  I C  ANAL\, 5 I C ,  DATH  SHEET 

I 1 
I I 

I 
I PF1G';Z 

Lab Name SKINNEZ & SrlERMAN LAGS Contract 68-D9-0028 I , 

Lab Code SKINER Case No 225Sa SAS No SDG No FF1C:O 

Lab Sample ID 12108-lhS Matrix (soil/water) WATER 

Level (low/med) LOW Date Received 12/12/90 

'a Solids 0 0  

Concentration U n i t s  (ug/L or mg/Kg dry weight) UG/L 

I I I I 1  
I I I I I  

ICAS No I Analyte lConcentration1CI Q 
I I 
I I 

IAluminum I 
IAntimony l 
IArsenic I 
!Barium I 
IPerylliumI 
:Cadmium : 
ICalcium I 
, L -~romiurn I 
I CCk3lt 
' C :IC c cr 

, -  

, 
I - - - - I -  

- I 
i - ='- 

, ?I3 >IT= 1 LUnl I 

, *'j,-iJd l=.=.? 

I M ~ l - ~ ~ r /  ' 

IPotassiuml 
13elenium I 
'Silver 
'Sodium t 
1Thsllium I 
, Vznsc! L U I T  , 
, - I 7 C  
f J?rlLd; ' 

I 'r:L 5 1  

1 
I 

I -  

I I  
I 1  

I M  I 

IP  I 
IP I 
IF  I 
IP  I 
I P  I 
IP : 
IP  I 
I P  I 
: P  t 
' P  ; 
:i I 

:F 6 

I ?  I 
I cv 1 

; ?  I 

IF I 
I P  I 
1P 1 
IF I 
I t  I 
: P  ; 
1 NF ; 

I I  
I I  

- t  
I 4- I 

! T  7 

c 



, 
I I 

, 
I Lab Name SKINNEF & SHEPMAN LAES Contract 65-D9-0DS& I 

Lab Code SKINER Csse No 22558 SAS No SDG No PF1020 

Matrix (soil/uater) WATER Lab Sample ID 12105-155 

Level (lou/med) LOW Date Received 12/12/90 

% Solids 0 0  

Concentration Units (ug/L or mg/Kg dry weight) UG/L 

I 

:CAS No 
I 

1 1  
I 1  

Q IM I 

IP I 
IP I 
I F  I 
IP I 
I P  I 
IP I 
IP I 
I ?  ; 
IP I 

l i c  ; 
P '  I2 : 

' F  

ii5 
N I C L ,  

, i =  
:P I 
IF I 
I P  I 
I 7  I 

NW IF I 
'P I 

E I ?  I 
I Ni= 

I 1  
I 1  

- ,  
1 -  



I 

I , , i'F1535 I 

Lab Name SKINNER & SHERMAN LAB5 Contract 68-04-@888 I I 

Lsb Code SKINER Case No 2 2 5 5 3  SA5 No SDG NO P F L ~ L I Z  

Matrix (soil/water) WATER Lab Sample ID 12108-165 

Level (lowlmed) LOW Date Received 12/12/90 

% Solids 0 0  

Concentration Chits (ug/L or mg/Ks dry weight) UG/L 

I I I I 1  
I I I I 1  

ICAS No I Analrte IConcentration:CI Q 
I I  
I 1  

IM I 

IP I 
IP  I 
IF I 
IP I 
IP  I 
IP I 
I P  I 
IP I 
I F  : 
I 2  I 

l 

IF I 
' F  1 
I ?  I 
:cv: 
I ?  I 

I F  I 
I F  I 
IP I 
IP I 
IF  I 
13 1 

IP ; 
I NF I 

I t  
I 1  

1 -  I 



!JCI~ IDWAKD-CLYDE CONSULTANT 5 \? 

1 SAVPLE NUMZE= 
Z;UGRGANIC ANALfSZ3 DATA SdEET 

I 
I I 
I I , 
I , ? = i D i 3 6  

Lab Name SKINNER & SHEF'MAN L k E S  Contract 68-D9-0083 I I 

Lab Code S K I N E R  Case No 22553 SAS  No SDG No PF10T0 

Matrix (soil/water) WATER Lab Sample ID 12108-17s 

I L e v e l  (low/med) L O W  Date Received 12/12/90 

?k Solids 0 0  

' a  

I , 



\ 5 
SJCOOWARD-C LYDE CONC,ULTAi.ITS 

1 C A M P L E  NCFZ'EF' 
I N O 3 5 A N I C  ANALYSIS Z A T A  511EfT 

I , 
I I 

I 
I P F , 8 ; 7  I 

Lab Name S P I N N E P  & SHEF'MAN L A G S  Contract 6&-[34-00&& i I 

Lab Code SKINER Case No 2 2 5 5 8  SAS No SClG No PFlOC0 

Matrix (soil/watcr) WATER Lab Sample ID 12108-18s 

Level (low/ined) LOW Date Received 12/12/90 

% Solids 0 8  

Concentration Units (us/L or mg/Kg dry weight) UG/L 



Name SKINNEP & SrlE?MkN LAGS Contract 63-@5-8088 I 

Code S k i N E R  Case No 2 2 5 5 8  SAS No SDG 

Lab 

Lab 

I 

No 2FlDZ0 

12108- 195 

12/ 12 /90 

Lab Sample IO 

Date Recelved 

Matrix (soil/water) WATER 

Level (low/med) LOW 

% Solids 0 0 

Units (ug/L or mg/Kg d r y  Concentrztion 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

I I I 
I I 

I Analrte lConcentratlon Q 

\ 

i\J 

N W  

E 

56 00 
17 00 

3 . 0 0  
206 00 

1 00 
1 00 

117000 00 
6 QO 
2 c 3  
1 012 

3-b 2 2  
f (L3 

: A z l -  -t I co 1 - 1- 

- -  - - 
t -  - 

r -  



a 
Lab Name S K I N N E F  & SHERMAh LABS 

L a b  C p d e  S 6 I N E R  Case No 22552 

Initial Calibration Source EPA-LV 

Continuing Calibration Source SKINER 

Concentration Units us/L 

I I I 
I I I 
I I I 



Lab Name 3 6 I N ; J E ; I  & SHERMAN LABS 

Lab Code SKINER Case NG 2 2 5 5 2  

Initial Calibration Source EPA-LV 

Continuing Calibration Source SKINER 

Contract 68-DQ-a088 

SAS No SDG No PF1018 

Concentration Units ug/L 

I I 
I I 

I I 
I I 

IAnalrte I 

!Aluminum I 
1Antimonr I 
;Arsenic I 
!Barium 1 

I I 
I I 

I 

I 

I 

I 

I 

I 



Contract 68-D9-0033 

S k S  No SCJG NO PFLDZO 

Lab Name SKINNEY & SHERMAN LAZS 

Lab Code SKINER Case No 2 2 5 5 8  

Initial Calibration Source EPA-LV 

Continuing Calibration Source SKINER 

Concentration Units ug/L 

I 1  
I 1  
I I  
I I  

I I 
I I 

I I 
I I 

IAnalrte 1 

:Aluminum I 
1Antimonr I 
lArserlic 1 

I I 
I I 

I 
I 

Calibration I Continuing Calibration 

I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

t 
0 

I 

I 

I 

I 
I 

, 
I 

Initial 
True Found % R ( 1 ) 1  True Found Found %R(1 )1  IN  

I 
I 

I 
I 

67  61 
I 

I 
I 

I 
I 

51 781109 
I 
I 
I 
I 

95 
95 

108 
95 
97 
0 ;  

I 
I 
I 
I 

52 981106 
I 
I 
I 
I 

00 
30 
08 
00 
57 
1 0  

I 

I 

I 

, 
I 

I 

51 36ll0f 
I 
I 

I 
8 

2 351117 
I 
I 

I 
I 

51 56I103 
I 
I 

I 

UQ 8 a 1  QCJ  

I I 
4 

I 
I 

5 5  8 1 1 1 0 6  
I 
I 

5: '31 
I 
I 

I 

I I lq? 

I 



Lab Name SKINNER & Sr'ERMAN L h E 5  Contract 68-09-8888 

Lab Code SKINER Case No 22558 SAS No SDG No FF1020 

Initial Calibration Source EPA-LV 

Continuing Calibration Source SKINER 

Concentration Units ug/L 

I I 
I I 

I I 
I I 

1Analrte I 

:Aluminum I 
!Antimony I 
:Arsenic I 
1Barium I 

I I 
1 I 

Initial 
True 

2- 5 ,  
I , 
I 

5 01 

I 

c7 01 

I 1 1  I 
I 1 1  I 

I 1  I 
I 1  I Calibration 1 Continuing Calibration 

Found %R(1)1 True Found %R(1) Found %R(1)11M 1 
I I 1  I 
I I t  I 

I I I I I I 

I I I I I I 
I I I I 1 I INR! 
I I I I I I 1 1NRI 
I 1 50 01 51 201108 ( . I  53 l2ll06 21IF I 
I I I I 1 I I lNR1 
I I I I I I I I N R !  
1 I I t I I I h K  

I I I I I I i r lR;  

I 1 ! I I I ; IJF , 

I , I I , ' N? b 

I I 1 I I ; l lu?; 

, I I I I N Z I  
I 1 I : I 1\17 I 

2 081106 01 2 151107 5:;CVI 
I I I I 1 I ! INRI 
I I I I I I I : r w ,  
I I 50 0: 54 111106 2 :  52 7LIlQ5 51 IF I 
4 I i I I I I1NP1 
I I I I I I I INF: 

6s 881 QQ 8 ; ; ~  : 

I 

I I I I I I 

I I I I I I 

I I I I I I 

I , I I I I 

, I I I 

I I 
I I , ( 7  

, I I I , 
I I , I I 

45 0;: 37 51 5 3  0 6% 601 9C 21 62 3f: O13 t ; ; F  ' 
, I I I 

! # I 

6 301 86 0 ;  2 O f  
I I I I I I 

I I I I I I 

I I 

I I I I I I 

I t I I I I 

I I I 3 I * - I  

" 0  92 1 :  50  31 50 b f  I101 2 I 
I 1 I I I f  

I , I 
I I t , 9 I I 

I I I I I 1 

I , I I I 

- 

I 1 I I I 1 I I  I 



2 A  
I N  I T  I A L  kPJD CONT INIJIPJC C A L  I E R A T I o N  V E R I F I C A T I O N  

Lab Name SKINNET 2x SHERMAN L A S S  
I 
1 Lab Code S K I N E R  Case No 22558 

Initial Calibration Source €PA-LV  

Continuing Calibration Source SKINER 

Contract 68-09-0088 

SAS No SDG No PF18LO 

Concentration Units ug/L 

I 
I 

I 
I 

I Analrte 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

Calibration I 
Found %R(l)I 

Continuing Calibration Initial 
True True Found %R(1) Found 

I 

Aluminum 
I Antimony 
I Arsenic 
I Barium 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 

I 

I 

! 

I 
I 
I 
I 

I 
I 

0 :  
I 
I 
I 
I 

0 :  

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, 
1 

I 
t 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

8 :  
I 
I 
I 
I 

5 :  
t 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 

I 
I 
I 
I 
f 

I 

I 
I 
I 
1 

I 
I 

I 

I 

I 1 

I I 

I 
I 

I 

I 

I 

I 

I I I 

1 

5cL 90:10s 
I 
I 

50 

sa 

51 

18 

76 103 
I 
I 
I 
I 

7ce I 
I 

I 

8 
I 

I , 

I 

d 9  7 6 ;  93 
I 

I I 

11- 1-1 - - -  i 



Lab Neine S&INIJEE s( SHERMAN LABS 

Lab Coae S K I N E R  case NO 22558  
I 
, Initial Calibration Source EPA-LV 
I 

Continuing Calibration Source SKINER 

Contract 68-CC-EJ23 

SAS Nc SDG NO PFid2S 

Concentration Units us/L 

I I 
I I 

I 
I 

Calibration I Continuing Calibration 
Found % R ( l ) I  True Found %R(1) Found 

I 
I 

I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

I I I I 

I f I I I 
I I I 

I I 
I I 

I 
I 

I I 
I I 

lAnalrte I 

!Aluminum I 
IAntimony I 
IArsenic I 
I Barium 

I I 
I I 

I 
I 

Initial 
True 

I 

I 

I I I 

, 
I 

I I 
I I 
I I 
I I 

I t 

I 
1 

I 
I 

I 

I 

I 
I 

I 
I 
I 
I 

I I 

5 3  07110~ I 1 ;  I 

I I 
I I 
I I 
I I 
I I 

58 01 

I 

I 

I 

, I I 

- 
J 



Lab PJsme SKINNER & SHERMAN L A G S  

Lab Code SKINER Case No 22553 

Initial Calibration Source EPA-LV 

Continuing Calibration Source SKINER 

Contract 68-D9-13038 

SAS No SDG No i > F ~ 0 L a  

Concentration Units u s / L  

I 
I 

I 
I 

:Analrte 

I Aluminum 
I Antimony 
I Arsenic 
I Barium 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

Calibration I 
Found % k R ( l ) :  

Initial 
True  

Continuing Calibration 
Found True 

1 
I 
I 
I 

I 
I 
I 
I 
I 
I 
1 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, 
I 
I 
I 

I 

I 
I 

I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 

I 
I 

I 
I 
I 
I 

I 
I 

71 / I  

I 
I 
I 
I 

I 
8 

3 , 

I 

I 
I 

I I 

I I 

I I 

I , I 

I 
I 

99 1 ;  
I 
I 
I 
I 

I 

5: 6 :  
I 

5: 121 
I 
I 

I 

5; 86) 107 50 01 
I 
I 

106 5: 12 21 
I 
I 

I 

, 
I 

I I 

I 

; C J C  
I 

o m 2 7  



2 A  
INITIAL AND CONTINUING CALIBRATION \/EXIF ICATION 

Lab Name S K I N N E R  & SHERMAN LABS Contract 68-09-0088 

Lab Code SKINER Case N o  22558 SAS No SDG No PF1020 

Initial Calibration Source EPA-LV  

Continuing Calibration Source SKINER 

Concentration Units ug/L 

I I 
I I 

I I 
I I 

IAnalyte I 

(Aluminum I 
!Antimony I 
:Arsenic I 

I I 
I I 

I 
I 

Calibration I 
Found %R(l)I 

I 1  I 
I 1  I 
I 1  I 
I 1  I Initial 

True 
Continuing Calibration 

True Found % R ( 1 )  
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

c 

I I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 

I I 

I 
I 

I 
I 

I 
I 

I 
1 

I 
I 

98 6 ;  
I 
I 
I 
I 

I 
I 

I 

NR ! 
NF I 
F I  
NR 
NE 
NR ; 
U G  
\Il= 

I I 1 

I 

(47 571 
I 

! 
I 

I 
I 

I 

90 41 
, 

5a 0 49 3 2 ;  52 10llSl; 2 

I 

I 

I I 

I 

I 

I 

1 -  

I 

= - -1 - I _  - 

- I  - c  



Lab Name S/YINNER & SHERMAN LABS Contract 68-DC-0083 

Lab Code SKINER Case No 22553 SAS No  SDG No PFlZ20 

I A A CRDL Standard Source SKINER 

ICP CRDL Standard Source SKINER 

Concentration Units U ~ / L  

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

31 
I 
I 

I 
I 

1 :  
6 ;  

1 
I 

a - 4  

51 
- ,  
51 , 

I 
I 

5 :  

51 

I 
I 

I 
I 

I 
I 

8 :  
I 
I 

I - 
- 1  
- I  

I , 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I , 
I 

I 
I 
I 
< 

I I  
I 1  

Standard t o r  AA I !  CRDL 

True 

CRDL Standard for ICP 
Final Initial 

Found True %R Found %R Analrte Found 

I 
I 
I 
I 

10 0; 
I 

I 
I 
I 
I 

86 1 
I 
I 
I 
I 

I 
I 
I 

I 

I 

I 

I 

I 
I 

120 01 
I 
1 
I 
1 

1 0  01 
18 01 

I 
1 

771 90 

I 
I 

61 
I 
I 
I 
f 

1 :  
* I  
- 1  

t 

- 1  
. - I  

5 
- 0  
31 

I 
I 

I 

31 
I 
I 

? I  
- 1  

I 
I 
I 
I 

3 :  
I 
I 
I 

- ,  - 
- 1  

I 

I 
I 

141 81 
Aluminum 
Antimony 108 101 

I Arsenic 98 6 

9 

10 
a9 
135 

GI. 
St 

_ -  
Leo I 

7-; 
I 
I 

I 
I 

9;  

i G 5  
I 

- - 4  I 

I 
I 30 01 28 

76 

28 

7 ;  

I 

I 
I 

30 81 
I 
I 

I 

20 a 

I 

I 
I 

Q4:119 5 01 
A Q  I 

I 
I 

3 -  

- *  * -  

I 

c 
I -  - _  



Lab Name SKINNEE & SHERMAN L A B S  C o n t r a c t  6s-D9-0083 

L a b  code StCIrdEz C a s e  No 2'1558 S A 5  No SDG No 2c1020 

A A  CRClL Standard  Source SKINER 

I C P  C R D L  S tandard  Source 

C o n c e n t r a t i o n  U n i t s  us/L 

1 1  
I 1  

C R D L  Standard f o r  AA I 1  
I 
I 
I 
I 

I 
I 

%R I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 
I 
I 
1 
I 
1 

! A n a l r t e  

I A l u m i n u m  
! A n t i m o n y  
1 A r s e n i c  

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

CRDL Standard f o r  I C P  
Initial 

True Found 
Final 

%R Found 

I 1  
I 1  

Found T r u e  . .  
1 1  

I I 1  
I I 1  

I 1 1  
I I 1  

081130 811 

I 
I 
I 
I 

01 
I 
I 

I 

I 

I 

, 
I 

0 :  
I 

I 
I 

1 
I 
I 
I 

I 
I 

0 :  
, 
I 
I 
I 

m 

I 
I 
I 

13 

0 - 

8 

- 

10 

- 
L 

5 

I 
I 

I 
I 
I 
I 

I 

I 
I 

I 

I 
I 

z 3 :  

I 
I 
I 

I 
I 
I 
I 

I 
I 

I 1  
I 1  

1 1  
I 1  
1 1  
I 
I 
t ,  

I 

I 

I 
I I 

I I I 
I 

I I 

I 

I 

, 
I I 

I 

I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 

I 
I 

, 
I 
I 

79;175 8 : ;  
I I I  
I I 1  I I 

I 
I 

I 

I I ,  
1 I ,  



Lab Name SP‘INNEZ & SHERMAN LAES Contract 68-D3-0083 

Lab Code SKINER Case No 22558 SAS No SDG Nc r’F102:iT 

AA CRDL Standard Source SKINER 

1 IC? CRDL Standard Source 

Concentration Units ug/L 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

I I  
1 1  

AA 
I 1  
I 1  

CRDL Standard for CRDL Standard 

True Found BR 
Initial 

f o r  ICP 
Final 

Found 
I 

I Analyte 

I Aluminum 
I Antimonr 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

True 

- 
Found %R 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

I 

I 
4 

I 
I , 
4 

I 
I 

, 
I , 
I 

I 
I 

I 

I 

I 

I 1  I 

1 1  

1 1  
1 1  

I 
I , 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I , 
I 
I 

I 
I 
# 

I 
I 

I 
I 
I 
I 

I 

I 
I /  
1 1  
1 1  

I 

I 

I 
I 
I 
I , 
I 

I 
I 

I 

1 
I 

I 

I 
I 

I 
I 
9 
I 

I 

I 
I 

I 

I 

I 
I 

I , 
5 131 7 55 151 

I 

I 

0 I I 

I 
I I 

I 
I 

I 

l 

e 

I 

L 



Lab Name SKINNER & SHEPMAN L A E 3  Contract 68-05-0888 

I Lab Code SK'INE2 Case No 2253 SAS No SDG NO PF1@2C 

AA CRDL Standard Source SKINER 

ICP CRDL Standard Source 

Concentration Units ug/L 

I 1  
1 1  

for AA ! I  
I 1  
I 1  

%R l !  True 
I 1  
I 1  

I 1 1  
I I 1  
I l l  
I I 1  

I l l  
I I 1  
I I 1  
I I 1  

I I 

I 
I 

I 
I 
I 

l Analyte 

I Aluminum 
I Ant imony 
:Arsenic 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

1 
I 
I 
I 

I 
I 
I 
I 
1 
I 

%R ! 
I 
I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I I 

I I 
I I 
I I 
I I 

I 

, I 
I I 

I I 
I I 

I I 
I I 

8 

CRDL S t a n d a r d  for ICP 
I n i t i a l  Fina l  

Found %R Found 

I 
I 
I 
I 

I 
I 
I 
I 

I 

CRDL S t a n d a r d  

True Found 

I 

I 

I 
I 

1 

1 

1 

, 
I 

I 
I 

I 
I 

I 
I 

I 
, 
I 

5 01 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 1  
I 

l l  

, 
I 

, 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

I 

I 

I 

I 

I 

I I 

I , I 
I I 

I I 
I I 
I I 
I I 

I I 
0 I 

0 I 
I I 
I I 
I 1 

I 
I I 
I I 
I I 

I I 

I 
I 4 

4 I 
' 1 1  

I I I  

I 1 1  
I 1 1  

I 1 1  
I 1 1  

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I I 1  
I I 1  
I I 1  

, I ,  
I I 1  
I I t  
I 1 1  

I 

, I 1  
I / I  I 



Lab Name SKINNEF & SHEsMAN LAES Contract 68-D9-0088 

Lab Code SLINEI? Case No 22558 SAS No SDG No Pc1028 

Preparation Blank M a t r i x  (soil/water) WATER 

Preparation Elank Concentration Units (ug/L or mg/kg) UG/L 

f I 
I I 

1 I 
I I 
I I 
I I 
I I 
I I 

I Analrts i 

!Aluminum ! 
!Antimony I 

I I 
I I 

I 
I 

I 
I 
I 
I 
I 
I 

Initial 
Calib 
Blank 
(UQ/L1 CI 

Continuing Calibration 
Blank (ug/L) 

U t 

0: 
U1 
LI I 
E l  
UI 
U I 

2 C 3 

20 
17 
3 
1 

1 
' 25 

- 

LL 

c 
L 

7 - 
I' 

27 
6 
0 
-1 

1 0 1  
I 

-a 

a. 

-.- > *  
c - -. 
9 

h 
L 

h 
L 

3 

I 1  
I I  
I I  
I I  
I 1  
I 1  
I I  
I 1  

C I  l 

U l l  
Ul I 
u:; 
u: f 
u : ;  

Z '  
'J 
J :  I 

El I 
i i l  I 

'J: i 
Ul I 
IJ: :  

U l  f 
51; 
U !  I 

I 1  
I 1  

$ 1 1  I 
- I  

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
9 

t 
I 

I 

, 
I 

, 
I 

I 
I 



Lab Name SKINNER & SHERMAN LABS Contract 68-09-Q088 

Lab Code SKINER Case No 2 2 5 5 8  SAS No SClG No 2FlO28 

Preparation Blank Matrix (soll/water) WATER 

Preparation Blank Concentration Units (ug/L or mg/kg) UG/L 

I I 
I I 

I I 
I I 
1 I 
I 1 

1 I 
1 I 

I Analrte I 

!Aluminum I 
!Antimony 1 

I I 
I I 

I 

Initial I 
Calib 
Blank 

I 
I 
I 
I 

(us/L) CI 
I 
I 

1 1  
1 1  

I 1  
I 1  

3 lie; 

I 1  



Lab Name SKINNER & SHERMAN LABS 

Lab Code SYINER Case NO 22553 

Preparation Blank Matrix (soil/water) 

Preparation Blank Concentration Units (ug/L or mg/kg) 

I I 
I I 

I 

I 

I 

I 1 I Initial 
I I Calib 
I I Blank 
I Analrte I (ug/L) 

IAluminum I 
!Antimony I 

I I 
I I 

I 
I 

I 
I 

I 
I 

I 
I 

CI 
I 
I 

1 1  
I 1  

I 1  
I 1  
I 1  
I t  

I I  
I ,  
I O  
1 

I ,  

I ,  

, I  
I ,  

I 

I 1  
I ,  

I /  

I 1  
9 ,  
I ,  

, I  

Continuing 
Blank 

1 C 

I 1  
1 1  
I 1  
I 1  

3 0IUI 
I #  
I I  
I 1  

I 
I 4  

I 

I ,  
I 1  

I 1  
I 1  

I 1  
I 1  

I I  

1 0:uI 
1 1  
I 1  
1 1  
I 1  

0 2IUI 
I 1  
I 1  
I I  
I 1  

S Q I U ,  
I 1  
1 1  

Contract 6S-D9-008d 

SAS NG SDG NG PF,O'LO 

I 1  
I 1  
I 1  
1 1  
I 1  

I 1  
Calibration 1 1  

(us/Ll 1 1  

2 C 3 CI I 
I 1  
I 1  

I 1  I I 1  
I 1  I I 1  

I ,  

I 1  
I ,  

I 1  
I 1  

I 1  
I 1  

I 1  
1 1  

1 1 ,  
I , I  
I I ,  



I Lab Name SKIlLNEii & SI-IERMAN L A G S  

~ Lab Code SKINER Case  No 2255a 

, Preparation Blank Matrix Isoll/water) 

Preparation Blank Concentration Units (ug/L or rng/kg) 
I 

Contract 68-D9-0088 

SAS No SDG No PF,3za  

I 
I 

I 
I 
I 
1 

I 
I 

I Analrte 
I 

I I 1  
I 1  
I 1  
I 1  

I 1  
I 1  
I I  
I 1  

Initial 
Calib 
Blank 

I 
I 
I 
I 

(us/L)  CI 
I 
I 

I 1  
I 1  

I 1  
I 1  

I 1  
I I  

I /  

Continuing Calibration 
Blank (ug/L) 

1 C 2 C CI I 
1 1  
1 1  

3 
I 

[Aluminum # I  
1 1  

I 1  
I 1  
I 1  
I I  
1 1  
I 1  

I 1  
I 1  

I I 1  
I I 1  

I I 1  
I I 1  
I l l  
I I 1  
I I 1  
I 1 1  

I I  
I I 1  
I ,  

!Antimony I 

, 
I 1  
I 1  I 

I I f  1 1  

1 1  
I I t  

I I 1  

I I I  
I I t  

I I 1  
I 1  

/ I  

I 1  
I ,  
I 1  

I I  

I 1  
I I  

I I  
I 1  
I 1  
I 1  
I 1  
I 1  

I I  
I 1  

I 1  
I 1  

I 1  
I 1  

I 1  
I I t  
I I 1  
I I /  
I I 1  
I I 1  

I I 1  
I l l  

I I 1  
I I 1  

I I 1  
I I 1  

I , I  
I I I  

1 4  
I 

I ,  

\ I  
I I 1  

I I I  
1 1 ,  

I 1  

I 1  
I 1  

- - .  - -  I ,  
I t  , ,  

I 1  
I 1  



Lab Name SKINNE? B ShERMkN LA2S Contract 68-@9-0028 
I 

Lab Code SnINER Case No 22558 SAS No SDG NO P F i G ' 2 8  

Preparation Blank Matrix (soil/water) 

1 Preparation Blank Concentration Units (ug/L or mg/kg) 

I 

I 
I 
I 
I 
I 
I 

I 

I Analrte 

I Aluminum 
! Antimony 

, 
I 
I 

I 

I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 

I 
I 

I 

Initial I 
Calib 
Blank 
(ug/L) c: 

I 
I 

I 
I 

I 
1 1  
I 1  

I 1  
I 1  
I 1  
I 1  

4 1  , 
I I  

I 
I 1  

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 

I 1  

I , ,  

I 

3 

1 1 1  
I I 1  

1 

I I 1  

I l l  
I 1 1  

I l l  
I I 1  

I ! I  
I l l  
I l l  
I I I  

1 1 1  
I l l  
I 1  
I I 1  

I I I  
I I 1  



Lab Name SKINNER s( SHERMAN LABS , Contract 68-09-0038 

Lab Code SKINEi l  Case No 2.2558 SAS No SDG No PF1028 

Preparation Blank Matrix (SOll/Uater) 

Preparation Glank Concentration Units (ug/L or mg/ko) 

I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 

I Analrte I 

;Aluminum I 
!Antimony I 

I I 
I I 

I 
I 

Initial I 
Calib 
Blank 
(ua/L) CI 

I 
I 
I 
I 

I 

, 
I /  

4 ,  

I ,  

4 1  

1 1  
I 1  

I 1  
I 1  

I 1  
I 1  

I I  
I 1  

I 1  
I 1  

u. Q I U ,  
I 1  
I I  

8 

I 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 

I I  
I 1  

I 1  
I 1  

I I  
I 1  

I t  
I I  

I 1  
1 1  

, ,  
I 

I 

I 1  
I 1  
I 1  
1 

3 

I 1 1  



Lab Name SKINNER & SHERMAN LABS Contract 63-09-0088 

Lab Code SKINEP 

ICP ID Number P1 

Case No 22558 S A 5  No 

IC5 Source 

SDG No 

ICF-1089 

Concentration Units ug/L 

I 
I 

I 
I True 

I 
I 

Initial Found I I 

A AB %R I 

5636601 564520.01101 51 
-27 I -21 31 I I 

192 31 98 I! 
11 66% 01 97 51 

-6 I 859 61 96 81 
b763301 674860 01 92 71 

-,a I 630 a !  98 81 

Sol Sol I 
I 

I 
I 

I I I 
I I I 

1 2  I 

I 
I 
I 

I 
I 

%R 1 
I 
I 

Final Found 
Sol Sol 
A AB 

I I 
I I Sol Sol I 

1 Analrte I A A0 I 

;Aluminum 118100015366721 
(Antimony I 0; 01 
1Arsenic 1 
:Barium I 01 5021 
lBerylliuml 01 6801 
!Cadmium I 01 9071 

I I I 
I I I 

I I 
I I 

5391801 538910 
-27 1 -16 

10 I 481 
0: 467 
-6 1 863 

6756001 676620 
15; (+'S 

I 
I 

01100 5 !  
81 

9 :  96 61 
21 97 31 
51 95 21 
01 92 61 
01 "C . + I  

I 
I 

1 I 
I I 

000039 m 



5A 
S='IKE SAMFIE  RECOVER'r 

4 , 
Lab Name SKINNEF & SEERMAN LABS Contract 6&-3S-083S I ?FL02G5 

I 
I I 

Lab Code SKINEF? Case No 22553 S A 5  No SDG NG PF10'1C 

Matrix WATER Level (low/med) LOW 

% Solids for Sample 0 0  

Concentration Units (us/L or mg/kg dry weight) U G / L  

I I 
I I 

1 Control 1 
I 1 
I I Limit 1Spiked Sample I Sample I 

I Analyte I %R 1 Result (SSR) C I  Result (SR)  C I  

!Aluminum 1 75-1251 2071 30001 1 119 7100181 
IAntimonr I 75-1251 173 63001 I 17 00001UI 
:Arsenic I 75-1251 60 91501 1 3 6500lEl 
IBarlLJm I 75-1251 2186 2121001 1 20-L 82001 I 

I I I I I 
I I I I I 

.- + L 
Q 

cL7z 

3 
d 

10 

1 00001u1 
L m o o i  J '  

I 

- r  ..- 



56 
POST DIGEST S P I K E  SAMPLE PSZOVEiiY 

Z/-Vi=LE iLCJ;”2E? 

& SHERMAN LAGS Contract 68-DQ-008S ! PFlQ28A Lab Name SKINhiEF’ 

, 
I 

I 
I 

I 
I 

M I  

NR I 
NR ( 
NR I 
NR f 
NR I 
NR I 
NP I 
NF I 

I 
I 

I 

Case No 22558 S A 5  No SGG No PF102C 

Level (low/med) LO14 

Lab Coae 5r‘INEP 

Matrix WATER  

Concentration Units ug/L 

I I 
I I 
I I 
I I 

f Sample I I 

C (  Result ( S R )  C I  

I I I 
I 
I 
I 

I 
I 

I Analrte 

Aluminum 
IAntimonr I 
:Arsenic I 
!Barium I 
18errllium: 
fCadmium I 
!Calcium I 

I 
1 

Control I 
L i m i t  ;Spiked Sample 
%R ( Result (SSR) 

I 
I 
I 
I 

I 

Spike I 
Added ( S A )  f 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

%R I Q  
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 

1 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 

4 
I 
I 
I 

I 

I 
1 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
1 
1 

I 
I 
I 
I 

I 
I 
I 
I 
1 
I 

I 
I 
I 
I 
I 
I 
I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
1 
1 

I 
I 
I 
I 

I 
I 
I 

- I  
- 2  I 

I 

I 

I 
I 

I 

I 
I 

I 
I 

I 
I 
I 
I , 
I 

I 
I 

I 
I 

I 

I 

0 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

=...I- 
d J  3 

, 
I 
I 

I 

I 
I 

I , 
I 

I 

I 

I 

I 

I 
I 



5 

DIJDLICATES 

Lab Name SKINNER & SHERMkd L A Z 5  Con: r ac t c S -G5-800 6 

Lab Code S K I N E ?  Case No 22558 SAS No 3DG No ? F I O ' I O  

(low/med) L G L  

DUD 1 icat e 0 0  

UG/L 

M a t r i x  (soil/water) WATER Level 

% Solids f o r  Sample 0 

Concentration 

0 '. Solids f o r  

Units (ug/L or mg/kg dry weight) 

I 1  
I 1  

1 1  
I 1  

S I  CI1 

7100161 I 
0000:uI I 
650018: I 
82001 t I 
00001U1 I 
00001UI I 
00001 I 1 
00001Ul I 

I 1  
1 1  

I 1  
I 1  
I 1  
I 1  

Duplicate (D) C I  I 
I 1  
I I  

20 0000Iu1I 
1 7  0000IU~I 
3 0000IuII 

1 1 1  I 
I l l  I 

I I 
I I 
I I 
I I 

I Analvte 1 

!Aluminum I 
IAntimonr I 
;Arsenic I 
I Barium 
:Beryllium! 
ICadmium I 
lCalcium 1 
IChromium I 

I I 
1 I 

I 
I 

Cobalt 
CO@i=+P 
Irc lr  

1- r;. r f-. 
M a , - - =  
blal-;zl- = _ c  

?'e1 C d l -  I 

P c t ,1 s s i c ' f 

S ~ l v e r  I 
: J ~ ? L L l f i l  

T h a l l i ~ m  ' 
V 3 n a ~ , ~ l n  I 
Zinc 
C . s - ,  = 

I 
t 

'IC P -  

:- - -  - I -  - 1 

, 
I 

I 1  
I 1  

Control I 1 
Limit I I 

I 
I 

MI 
I 1  
I I  

RPD I I Q  
I 1  
I 1  

M00.0I I 

e 0 0 . 0  I@: 
I 1  
I I  

Sample 
I 
I 
I 
I 

I 
I 
I 
I 
8 
I 
1 
I 
I 
I 
I 
I 

I 
I 
I 
I 

, 

I 

8 

F 169 
1 7  
3 

206 
1 
1 

116570 
6 
2 
-6 

- e -  - - -  - 
L _ _ - -  

.-'---- 

i- 

u 

2 7 1 3  

2 
57A23 

3 
1 5 3  

-L 

Lc 

c - 

F 
61 I 
UI I 
Ul I 

UI I 
UI I 

I 1  
I t  

197 6900 
1 0000 
1 0000 

110570 0000 
I 0000 
2 0000 

- 
I- - - , 

113 
1 C L  
IP  I 
r I  

IP I 
: P  I 
IF i 
: ?  I 
IP I 

I VF? 

I T  I 

- 
r 

I 

% 
G 

25z5 
J 

4 ,  

I ,  
I 

a 
- - c  

I -  - 



Lab Name SdINNER & S H E R M 4 N  LABS 

Lab Code SKINER Case No 22558 

Solid LCS Source 

Aqueous LCS Source E P A - L V  0690 

I I I 
I I I 

I I I 
1 I Aqueous (ug/L) 1 

lAnalyte I True Found %R 1 True 

1Aluminum 1 2172 01 2067 201 95 21 
!Antimony 1 978 01 918 001 93 91 
!Arsenic 1 47 61 64 741 96 41 
!Barium 1 2061 01 1990 601 97 51 
lBerylliuml 510 01 685 741 95 21 

I I I 
1 I I 

Contract 68-09-0888 

SAS No SDG No P F 1 0 X  

I 

1 

Solid (msi/ka) 
Found C L i m i t s  

I 1  I 
1 1  1 

I I  I 
1 1  I 
I 1  I 
I 1  I 
I 1  I 
1 1  I 
I 1  I 
1 1  I 
I 1  I 
I 1  I 
I 1  1 
I I  

, I  
I 1  I 

f 
I 1  I 

I 1  

I 

I 1  
1 1  I 

I 
I 1  

I I 
I 1  

I I  , 
I 1  I 
I 1  I 
, I  I 
1 1  I 

1 1  I 
1 1  

I 1  I 
I 1  I 

I 1  I 
1 1  I 
$ 1  
I 1  I 

1 1  I 
I 1  I 

I I  

I 
1 

I 

%R 
I 
I 

I I 
I I 
I I 
I I 

I I 
1 I 
I I 
I I 
I 

I 
I I 

, 

4 

I 

I I 
I I 

I I 
I I 

I I 
I 

I I 

I I 
I 

I I 

I 
t 

I 

a 



C L  f t'f 

7 
L A Z O R A T O R Y  CONTROL SAMPLE 

Contract 68-09-0888 

SAS No SDG No PF1O:C 

Lab Name SKINNER & SHERMAN LABS 

Lab Code SKINER Case No 22558 

Solid LCS Source 

Aqueous LCS Source 

I I 
I I 
I I 
I I 

lAnalrte t 

fAluminum I 
:Antimony I 
:Arsenic I 
!Barium 
l6errlliumI 

I I 
I I 

I 
I 
I 
I 

%R I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

1 
I 

I 

I 

I 
I 

I 
I 
I 
I 

I 
I 
0 
I 

I 
I 

I 

I 
I 

I 
I 

%R 
I 
I 

I I 
I I 

Solid (ms/kg) 
Found C L imi ts  

Aqueous (ug/L) 
T r u e  Found True 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 1 
I I 
I I 
I I 
I I 
I I 
4 I 
I I 

I I 
I 

I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
4 
I 

, 
I 
I 
I 
I 

! 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

I I 
I I 
I I 
I I 
I I 
I I , I 
I I 

I 
I I 

I 

I I 
I I 

I 

I 

I 

, 
I I 

I 

I I 
I I 
I I 

I I 
I 

I 

I I I 
I , 
I I 

I 
I 

I f 
I 

I I 
I I 
I I 
I I 
I I 
I I 

t I 
I I 
I I 
I I 

I I 
I 1 

I I 
I I 

I 
I 

I I 

I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 

I 

I 

I I 

I I I 

I 

i J3 t -zdium l 
I -  , L * t-' - 

! -  - r  - -  
I 

I 

I 

, 
I I 

(too044 



Lab Name 

Lab Code 

Sk'INh'E? & 

SKINER 

SHEFMAN LAES Contract 63-DQ-0088 

Case NG 22558 SAS No 

Concentration Units ug/L 

SDG No PF1028 

1 EPA 

I No 

I PF1026 
1PF1026 
I PF1027 
PF1027 

1 PF1028 
I PF1028 
I PF1031 
i PF1031 

Sample 

I 
I 

I 
I 

1 1  
I 1  

1An:0 ADD 
1 I ABS 

lSEl0 013 
ISE10 010 
ISE:0 011 
!SEI0 012 
1SE10 010 
lSE10 012 
ISE10 009 
ISE10 009 

I 1  
I 1  

I 1  
I 1  

I 
I 

I 
I 1 ADD 

CON ASS ! 

I 
I 
I 
I 2 ADD 

CON ABS 

10 00:s 0351 
10 00;s 02LI 
10 00:s 039: 
10 00I0 0281 
10 0010 038: 
10 00;s 0621 
10 0010 0261 
10 0010 0301 

I 
I 

I I 
I I 
I I 
I I 
I I 

I I 
I 

I 
I 
I 
I 3 ADD 

CON ABS 

1 5  0010 0491 

I 
I 

I 
I 

F i n a l  1 
C o n c  I 

I 
I 
I 
l 

a :  

+ I  
+ I  
+ I  
+ I  
+ I  
+ I  
+ I  
+ I  

I 
I 

I 
I 
I 
I 
I 

I 

I 

I 
I 

I 
I 
I 

I 
8 

I 
I 

I 
I 
I 

I 
1 

I 
I 

r 

9928 

I 
I 

021 I 

021 I 
021 I 
021 1 
027 I 
023 I 
022 I 

015 I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

6 610 5 0010 
0.0l6 I 
0 068; 
0.0671 
0 066: 
0 0501 
0 0llI 
0 0521 

I 
I 
I 
I 

I 

I 
I 

I 

I 
I 

I 
I 

I 

I 
I 

I 

I 
I 
I 
I 

I 
I 

I 

I 
I 

I 
I * 

I 

f 
I 

3 010.9555 
b 0(0 9913 
I 6M.9736 
4. 010 0915 
5 210 9913 
5 em 9738 
2 Si0 9802 

I 
I 

5 00 
5 00 
5 00 
5 80 
5 00 
5 00 
5 00 

1 5  00 
1 5  00 
1 5  00 
1 5  00 
1 5  00 
1 5  00 
1 5  00 

I 1  I 
I 1  I 
I 

I I 

I 

I I 
I 
I , 
I 
I 

I , 
, 
I 

I 
I 
I 
I 

I 

I 
I 

I 
1 

I 
I 
I 
I 

I 
I 

I 
I 
I 

I 

I I 
I I 

I 

, I 
1 

I , 

I 

I 

I 

I I I I 

I 
4 I 
I 

, 
I I I I 

I , 
I I 

I 

I I 
I I 

I I 
I I 
I I 

I 
I I 
I I 
I 4 
I I 

I I 
I I 

, 
I I 

I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
8 
4 I 

1 I 
I I 

I I 

I 

I 

I 
I , I 

I 
I 

I 

I 

0 



I , 
I 
1 PF10saL I 

Lab Name SKINiLEF 5: S H E r ' M k N  LAES Conrract 63-DQ-003.5 I 

S A 5  No SDC No FF,1320 Lab Code S F I N E ?  Case No 22558 

Matrix (soil/water) WATER Level (low/med) ic1 

Concentration Unlts ug/L 

I I 1  I 1  
I I 1  I 1  

I 
I I :Initial Sample I 1  
iAnalrte I :  Result (11 C:: 
I I 1  1 1  
I I 1  I 1  

IAluminum I i 1 l Q  7 1  18: I 
:Antimony i t  1 7  00IUII 
:Arsenic I !  I I t  

IBarium I I tu - 20L 821 ! I 
:8errlliurn1 I c 1 00:u:; 
:Cadmium 1 I I "  1 001UiI 
!Calcium I 1  10 '  11L570 001 I 1 
lChromium I I L 001UlI 

2 001UII I Cobalt 1 1  

I I 1  

I 1  

a 



, Lab Namc SkINNER & SHERf l kN  LASS Contract 68-09-8032 

Lab Code SKINE3 Case No 22558 SAS No SDG No PF:3>,0 

1 IC? ID Number ?1  

Flame AA I D  Number 

Furnace AA I D  Number 

I I 
I I 
I I 
I I 
I I 
I I 

iAnalrte I 

IAluminum I 
IAntimonr I 
IArsenic 1 
!Barium I 
I Beryllium I 
1Cadmium I 
:Calcium 1 
:Chromium I 
I coo2.,+ 
I L O F C C T  I 

I I 
I I 

I 
4 

1.- 

- - 1- -17 

L Z 3 L  , 
-+7 , - r .= i  * 

I K?":3f;tSC 1 
; M ? r c d t - b  I 
I Nickel 4 - 13 t 3 5 5  1 I L l i n  ' 
lSc len iLtm I 

!Silver I 
I S ~ d i u m  I 
I i h d i l l ~ l i n  I 
:Varaaiiurn i 

8 -  

- 
- *  1 c  

I 
I 

I I 
I 

Date 01/15/91 

I I I I I 
I 1 I I I 

I I I I 
I I I I 

I 
I 

Wave- I 

(nm] Isround: (ug/L)1 ( u g / L )  M 
length! Back-I CRDL I I D L  I 

I I I I I 
I I I 1 I 

I 

I 
308 201 I 20014c 20 O I P  I 

I 601 3 L /  17 O I P  I 
I I 10: v I I 

193 I 0 1  I 200 I 2 1 O I P  I 
I 5: 7 1 O I P  I 
I 51 7 1 O I P  1 

313 001 
226 501 
317 901 1 50001 7c ,10  O I P  I 
267 701 I 10: $ 1.0:p I 
2 2 2  tj0: 1 53 I 2 Q I P  
325. 7 0 ,  I z5 1 z 1 01" I 
2 5 c  c- 1: ' 11331 3q _- 3 : o  I 

- -  r? JT 1 5 :  12 6 a : ?  ; 
I I 0 21 ' 4  I I 

231 681 I 401 3 I 0 : P  I 

I I I I 
206 80; 

I 

I 

I 

I 

I 

3 ,  i I - I ( 7  \ L$ I 3 5 0  :Del:; 5 y L 7  2 , "  - 20 I 
- -r9 

I I I 

I 

,8GZ I2vl ?Dl 0 ; P 9 LLa I I 

I I I I 
I I 51 8 I I 

328 081 I 101 y 2 O I P  I 
58E 9 e :  I 500Dl qg 39 DIP I 3 . 5 r S G  (95Q 

1 I 101 4 I I 

2q2 Lis: I 50: & 3 0:P : 
113 301 20 'I 2 0 I P  

I 

I I I I 

I 

f 

I I I I I 
I I I I I 



10 
I ? - I -  >,- - U I T I ~ T I ~  Detection Limits (Qclartev-lrj 

& SHET'MAPJ LAGS 

Case No 22558 

Contract 68-03-00&9 Lab Name 5t I 

SAS No 

Date 

SDG No PF1023 

IC? IO Number 

Flame AA ID Number 

Furnace AA ID Number F 3  

01/16/91 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 

, 

I 

\ 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

! 
I 

I 
I 
I 
1 

CRDL I 
(ug/L) I 

200 I 
60 I 
10 I 
200 I 

51 
51 

5000 I 
10 I 
50  1 

180 I 

~ 1 ~ 3 ~  ; 
1 5 ,  

0 21 
68 I 

5008; 
51 
10 I 

5008 I 
10 I 
50 I 
za I 

I 
I 

h C  1 L-,  I 

- 1  
2 1  

I 
I 

I 
I 

Wave- I 
length: B a c k -  
(nm) lground 

I 
I 

I 
I 
I 
I 
I 
I 

M 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
1 
I 
I 
I 
I 

I 
I 
I 
I 
I 
1 

I 

I 

I 

I 

I 
I 

I I 

55 I 

I 
I 

2 0 : F  
I 

I 

I 
I 



1 8  

Lab Narnc SKINNEr' & SHETMAN LABS 

LsG Code SKINES Case No 22E58 

ICP ID Number 

Flame A A  ID Number M1 

Furnace A A  ID Number 

I I 
I I 
I I 
I I 
I 1 
I I 

1Analyte I 

!Aluminum I 
!Antimony 1 
:Arsenic : 
lEarium 1 
:Berylliurnl 
lCadmium I 
!Calcium I 
lChromicrrn I 
; c J3C-c  I 

I C o r  oe  t- 

I I 
I I 

- . 
I - - '  I 

I 
I 

Wave- I 
I 
I 

length: Back- 
(nm) lground 

I 
I 

I 
I 
I 
I 
I 
1 1 
I I 
I I 
I I 

1 I 
I I 
1 I 
I I 
I I 
I I 

I 
I 

I 
I 

I 

6 , 

I 

1 I 
I I 
I I 
I I 
I I 
I I 

I I 
I I 

I I 
I I 

I 
I I 

1 
I I 

SA5 No 

Date 

I 
I 

CRDL 
(us/Ll 

200 
60 
10 I 
200 I 
51 
51 

5000 I 
18 I 

SDG NO F r A G 2 C  

10/15/90 

I 
I 
I 
I 

IDL I 
(ug/L) I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 

M 

I 
I 

I 
I 
I 
1 

I 
1 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 
I 
I 
I 

I 

I 

I 

I 

I 

- -  

a 



Lab hame CAIUNEi-' 

Lab C o d e  SKIN€?  

I C P  I D  Number 

I 7 3 t i ' u m c n  t CIe t cc t L -an 

81 ShERMAN L A 2 5  

Case No 22558 

Flame AA I D  Number 

Furnace AA I D  Number Fo 

I 
I 

Wave- 
length 

(nm) 

197 20 

I 

, 
196 001 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

Back- I 
ground I 

I 
I 
I 
I 
I 
I 

6s t 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

85 I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 

SAS No 

D a t e  

SDG No PF18;a 

01/16/41 

I D L  
(ug/L) 

3 0  

I 
1 

M 

F 

I 

I 
I 
I 

I 

I 0 : F  
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 9 

- r  



Lab Name 5KINdEII & SIIERMAPJ LAES Contract 68-D4-8838 

Case No 2 2 5 5 3  SAS NG 

IC? ID NurnDer P1 Date 07/01/9ri 

I I 
I I 

I I 
I 

I I 
I I 

i Analrte 1 

IAluminum 1 
lAntimonr I 
:Arsenic I 
;Barium l 
IBerylliurn1 
lCadmium 1 
:Calcium 1 
lChromium 1 

I I 
I I 

I 1  
I 1  

Wave- I I Interelement Correction Factors  f o r  
length1 i 
(nm) I 1 A;  Ca Fe M 9  

I 1  
I I  

308 2011 0 00000001 0 0005900: 0 00000001 0 Q000000I 
206 801 I 0 S000000I 0 0000000; 0.0000000i 0 0000000~ 

643 L O ; :  0 00000001 0 0000000: 0 0000000l 0 0000000l 
313 001 I 0 00000001 0 0000000; 0 0000000! 0 0000000! 
226 581 I 0 00000001 0 00000081 0 00022001 0 00000001 
317 901 1 0 00SOS001 0 000S0001-0 00031001 0 00000S0I 
267 701 1 0 00008001 0 00000001-0 00002001 0 00000001 
228 6 Q :  1 0 8 0 0 0 Q Q O I  0 00000c?O1-0 00001001 0 S0000SS! 
3,- - 0 ,  0 QI^JGOGSO~ Q 088@3@2 -E 000101;38' C 038G3Q00 

I t  I I I I 
I 1  I I I I 

r -  -# ~ 1 2  i 12 ~ L ~ G I L ~ I J :  0 OC12OOrJfj  1  3 BGGTI~SCO I 3 S G Q 0 8 8 Q  i - 
I I I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

Cr 

0000000 I 
0081500 I 

0000000 I 
0000800 I 
0000000 i 
0000000 t 
0000000 I 
0Q00088 ! 
ot3a38or; I 
35coo12:!1 

I 
1 

I 

0 
0 

- -  
a 

. - . C Y  - -  

325 
5 3z 

0011 0 
= Q ,  I 8 

a a : ;  a 
e o , ;  0 

I (  
I 1  

I 1  
I 

58000001-0 
00000001 0 

00808801 0 
ooooooa: 8 

I 
I 

000c000i 
0000000 

a 
0 

8000800 1 
Q08Q000 I 

I 

0000QD01 0 
000CQB01 Q 

-0 
0 

I I 



I Lab Name S K I N N E R  & SHERMerN -A?, Cont rac t  t3-05-08F,S 

Lab Cod? SKINEP Case No 2 2 5 5 8  SAS No SDG No PFlQZ9 

IC? I D  NLJmbPr 21 D a t e  07/01/98 

I I 
I I 

I I 
I I 
I I 
I I 

I 
I Analrtr I 
I I 
I I 

I 1  
I 1  

Wave- I I 
length1 1 
(nrn) I 1  

I 

Snterelement Factors f o r  I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

, 
< 

I 

Correction 

N i  

0 0000000 
-0 0027300 

0 0000000 
0 0000000 
-0 0001000 
0 0000000 
0 0000000I 
0 0080000: 
Z 800!2301;;31 
G 00800001 

cu Mn 

0000000 I 
0000000 I 

0000000 I 
0000000; 
0000080 I 
0080800 I 
0800800 I 
m m a w  I 

I 
I 

T r n - r n 9 - m  
L J 4  2 i -Id, 

3 r - , 3 3 L f C  ' 

Aluminum I 
Antimony I 
Arsenic I 
Barium I 
Berrlliuml 
Cadmium I 
Calcium I 
Chromium I 

0019200 
0000000 I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

0000000 
0000000 
0000000 
0 0 0 0 0 0 0 
0000000 1 
00000100~ 
OQOOGCC I 
0000383 I 

I 

I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

00015001-0 0000100 
0080800: 0 088000r; 

00013001 G OQ088i30 
083~300: 0 0Qla0230 

I 
I 

I 

I 

8Qi 1-8 
I 



Lab Code SKINEF‘ Case No 22553 SA5 No SDG No P F 1 0 2 0  

ICP ID Number P1 Date 0 1 / 1 5 / 9 1  

. 



Lab Name SKINNEP & SHERMAN LAES 

Lab Code SKINEF Case No 22558 

1 Method CV 

I 

I I 
I I 

l P r e p a r a t i o n I  
I Date I I 

I 01/Q2/91 I 
01/0&/91 

I 01/02/91 
I 01/02/91 I 
f 01/02/91 I 
I 01/02/91 I 
I 01/02/91 
I 01/02/91 f 

I 01/02/91 I 
I 01/02/91 I 
I 81/02/01 I 
I QI1102’>: I 

; a l /G2’9 -  
01/8, 3 ,  ; 

, ? i t  3-  ^ A  

; O,/bl .T’ iL  ; 
I S - / C I T / = l  
: 01/02,’Ql 
’ 01’02 e1 I 
; 9l;Cj:/~i  I 

I 01/02/91 : 
I 81/06/91 
I 31/32;01 I 
I 01 /06 /91  

I 
I 

1 
I 

I 01/82/01 I 

- , -  

I 
I 

I 
I 

I , 
I $ 

, I 

C o n t r a c t  68-09-0028 

SAS No SDG No PFl0.20 

I 
I 

Weight I Volume 
(gram) I ( m L )  

I 100 
I 100 
1 100 
I 100 
: 100 
I 100 
I 100 
; 100 
I 100 
I 100 
; 100 
I 108 
I 100 
I L0.3 
I 188 

18i; 
180 

I 100 
I 100 

180 
I i83 
I 100 
I 100 
I l Q O  
1 100 

I 
I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 
I 

, I 

I I 

I 

I 

I 

I 

I 



1 3  
PREPAXATION L G G  

Lab Name SLINNER & SHERMAN LASS 

Lab Code SKINE? Ca3.s No 22558 

Method F 

Contract 68-D9-0086 

SA5 No SDG Nu PF102D 

EPA 
I S a m p l e  
I No 

I LCSW 
; PBW 
I PF1020 
I PF1020D 
PF1020S 

I PF1021 
I PF1022 
I PF1023 
I PF102L 
I PF1025 
I PF1026 

I ‘i- it:; 
,r 

‘“F A J -  - - -  - 

I 
I 

I ~ ~ 1 0 2 7  
1 3 -  

1 0 -  

3- q -  

I > =  7 - i L  

I - 2  - 
=7-12:: 

l ? F 1 8 3 ~ e  -- - 3 i; 

I PFlO37 
ir‘F1838 

, - -  - -  
1 - -  + -  1 m -  
I I - d - L  

, 

I 

I 
I 

I 
I 

IPreParationI Weight 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 

I 

I 
t 

I 
I 

8 
I 

I 
I 

I 
I 

t 
I 
I 

Date 

81/16/91 
01/16/91 
01/16/91 
01/16/91 
01/16/91 
01/14/91 
01/16/91 
01/16/91 
01 / 16/91 
01/1L/91 
01/1L/91 
81/lL/Ql 
8,;1&i21 
G l , ’ l A / G l  

O S  ; I u ’,- 1 
(31 --+. ’ - 1 -  

c 3 L  ICL/Sl 
J L /  A’-&/ - A  

O L , ’ l C c j i  1 
3*, r - 4  - 1  
O L / ’ A L , ’  - 
01/16/91 

O F  

/ I -  

@1/16/Gl 

I (gram) 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 

I 
I 

I 

1 

I 
I 

I 
I 
I 
I 

I 
I 
1 
I , 
I 

I 
I 

I 
I 
I 
I 
I 

I 

I 

I 
I 
I 

Volume 
( m L 1  

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1-88 
1OG“ 
- 3 3  
100 

100 
i0C 
100 
100 
108 

i m  

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

I 
I 
I 
I 

I 
I 
f 



Method P 

I 

I 

I 
I 

I 
I 

I 
I 

IPreparationl Weight : Volume 
! Date I (gram) (mL) 

! 01/16/91 I I 100 
1 01/16/91 : : 100 
I 01/16/91 I I 100 
I 01/14/91 I I 100 
I 01/11/91 1 I 100 
I 01/16/91 I : 100 
1 01/16/91 I I 100 

01/16/91 I I 108 
1 01/1&/91 1 I 100 

I 100 
I 100 1 01/1&/91 I 

I 01/16/91 I I 100 
: 0 l , l L C , ' Q l  ; , 1 EO 

0 1 / 1 4  -I- I 130 
; ol;lL'", ' I 1 0 0  

131 l - c i ' j l  1 120 
; 5l;lu;Ql ; 100 

I 108 
; C J l / A L A / > l  I I 100 
; a:'* .-%I !,-? - L I I I D 0  

8 i / l b ' " -  I 1DD 
1 01/1&/91 I I 100 

01/1&/51 1 I 100 

I 
I 

I 
I 

I 
I 

I 

1 

I 

I 

1 

I 

I 

I 

01/14/41 

, 
, 

( 

1 - . *  I 
I V L I  A L L )  1.. 

I 

I 

, 
I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I I 
I , 
I 

, 
I 

I 
I 
I 
I 

I 
I 

I 

I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 

I 
I 

I 



Lab Nainc SKINNE? & SHcCRKArJ LAGS Contract 6Z-PQ-OrilSS 

Lab C o d e  S n I N E i i  Case No 22552  SAS No SDG No PFlDL0 

I n s t r L i m c * i t  ID Number M1 Method CV 

S t a r t  date 01/02/91 End date 01/02/91 

I I 
I I 

I EPA : 
I Sample I 
I No 

I sO 
IS0 5 
I S 1  0 
IS2 0 
I S 5  0 
I ICV 
1 IC8 
I ccv 

I 
I 

I I 
I I 

I 
I 

I 
t 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

000057 



1 1  
ANALYSIS PUN LCdG 

Lab Code ShINEi? Case  NG 22558 SAS NG S O G  No PF,028 

Instmlmcnt I D  Number M 1  Method CV 

I S t a r t  da te  01/02/91 End d a t e  01/02/91 

I I I I I I 
I I I I I 

I I I I 
I I I I 

Analrtes I 

I E P A  I 
1 Sample I D / i  ! T i m e !  5 R ] A l S l A ~ a 1 B I C ~ C f C ~ C ~ C ~ F ~ P I N I N I H I N 1 K ~ S ~ A ~ N ~ T I ~ ~ ~ ~ C ~  

I I I 1 N o  I I I I L ~ B I S I A I E I D : A I R I O I U : E ~ B : G I N I G ~ I I  I E I G I A I L I  I N : N I  

lZZZZZ ; 1 001l l l01  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I  I 1 1  I I 

tzzzzz I 1 0011113: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1  

1zzzzz I 1 00111161 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

lZZZZZ I 1 00111191 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I I I I I I I I  1 1 1  1 ;  ; ; x ; 1  1 1 1  I I I I 1  I ccv 1 00111221 I I I I I I I I I  
I I I I I I I I I  I I 1 ;  ; I I x I I I ; ; ;  1 1 1 1  1 CCB I 1 00111251 I I I I I I I I I I I  1 1 1 1  

I PBW I 1 00111221 1 1 1 1 1 1 1 1 1 1 1  ; ; ; ; x : ; ; ; ; : : ; ; ;  
1 00111311 I 1  I I l l  I I I I I I I I I X I I  I I I I I I I I " " " " " " ; ~ ~ x ~ ~ ~ ~ ~ ] " "  1 80111361 I 1  I I I I I I I I  I I 1 1 1 1  

1 BC -*I- I I I I I  1 1  I ,  I ; ;  Ix: I I I I I I I I 

I I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1  
I 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I l I l I  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l I I  

1 1 1 l l l l 1 1 1 1 1 1 1 1 1 1 1 1 I l l l l l  

I I I I I I  

I 1 1 1 1 1 1 1 1 1 1 1  

I I I I l l l l l l l l  

I I I I I I I I  I 1  1 1  , I O  I 

- /  



WOODWAFD-CL f DE CONSULTANTS 

Lab Name S K I N N E F ?  & ZHEPMAN LABS Contract 63-30-002 

Lab CGde S K I N E R  Case No 22558 SAS No SDG No PF102:'ZI 

Instrument ID Number M1 Method CV 

Start date 01/06/91 End date 01/0&/91 

I I 
I I 

I E P A  I 
I Sample I 
I No 

I sO 
IS0 5 
IS1 0 I I 

I S 2  0 
IS5 0 
I ICV 
ICB 

I ccv 

I 
I 

I I 
I I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I I 

I , 
I I 

I I 
I I 

I I 
I 

I 
I 

I I 
I I 

I , 
I I 

I I 
I I 

I \ 
I 

D / F  

I I I I 

I I I I 
I I I 

I I I A n a l r  t es I 

;Time; % R IAlSIAIBI6ICICICICIC:FIP:mlMt"tKlslAIN~TIVI~l~I 
I ,  

I I 
I I ILlBIS:A:E(DIAIRIOIUIEIBIGINIGIII IEIGIAILI IN:N: , 
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

00 I1000 I I I I I I I  I I I I I I I I I X I I I  I I I I I  I I  
00 I1003l I I 1 I I I I l I I I I I I I X I I I 1 1 1 1 1 1 1  

00 I1006I l l l l l l l l l l l l l l l x I I I I I l l I l t  
00 I1009 I l l l l I I l l 1  I I I  I :  I X I  I I I I ; : :  I f 

I I I I l I I 1 1  I I I I 1  I X ; ; ) ; :  I 1  1 I I 00 I1012i I I I I I I I I I I I  I l l  I I I I I  

00 I 1015 I I I I I l l  I I I I I I I :  I X l  I l l 1  I I 1  I I 
00 I1018 I I l l  I I I I I I I I I  I I I I I I x I : f I  I I I I I I 
00 I1021 I I f  I I I I I I I I  I I  I I I X I I I I  I I I I I I 

I I I I I I I I I I I I I  1 1 1 1 I I I l I  

I I l l l l I l l l l l l l  

I I I I I I I I I I I  

1 1 1 l 1 1 1 1 1 1 1 1  I I I I I I I I I  

I I I I I I I I I  

I , I 
I I 

I I 
I 

I 1 
! I 

I I 
I I 
I I 
I I 

I 
! I 
I I , 

I , 
I 



1 I  
ANALVSIS RUN L O G  

Lab Nzine SI<INNEA & 3 H E R Y A i '  LAES Contract 68-D9-0033 

L a b  Code SKINE? Case No 2 2 5 5 8  SAS No SDG No PFlQ20 

Insti-umerlt ID Number F3 Method F 

l S t a r t  d a t e  01/30/51 End d a t e  81/38/91 

I I I I 
I I I I 

I I 
I I I EPA I 

I Sample I D / F  ITirnel 
I No 

I sO 1 1 0011837: 
IS3 I 1 001 1811 I 
t S50 I 1 00ll8lSI 
1 Sl00 I 1 00118I91 
I ICV I 2 00llS5SI 
f ICB I 1 00Il859: 
I CRA I 1 0011Q031 
I ccv I 1 00I1907: 

I I I 
I I I 

I 1 I I 
I I I I 

I 

I 

I 

I 

I 

I 

I 

I 

r- - -  

"a P 

Li3 

1 8 2  

I 1  1 1 1 1 1 1 I I I  1 1 1 1 1 1 1 1 1 1 l l  

1 1 1 1 1 1 1 1 1 1 1  I l I I I I l l I I I  
I I I I I 1 1 1 1  I I IXf I 1  I I I I I I I I I I  

1 1 1  I l l  I I I l l  Ix: I I I I I  1 1 1  I I I t  



L a b  Cod5 SkINER Case No 2255i3 S A 5  No SDG N G  P=lQ:O 

Instrlument ID Number F3 Method F 

S t a r t  date 0l/S0/91 End d a t e  81/38/01 

I 
I 

I E P A  
I Sample 
I No 

I CCB  
! PF1026 
I PF1026A 
I PF1027 
I PF1027A 
I PF1028 
I PF102.5A 
I PF1024 

I 
I 

% R  

103 

101 

103 

47 

1 
- - A  

- a 5 

106 

c ,s 

1132 

-% 



1 6  
ANALY313 RUN LOG 

L a b  Name St'INNER & SHEZMAN LA€$ Con t rac t  68-03-0023 

Lab Code SkINEi?  Case  No 22558 S A S  No SDG No PFlZI2"J 

I n s t rument  I D  Number F3 Method F 

Start da te  81/38/91 End da te  01/38/91 

I I CCB I 1 00122571 
I I I I 
I I I I 

I I I I I I I I I I I  1 1 1 1 1 1 1 l I I I I  

l I I l I I I I I l l l I I I I I l I I I I I I I  
1 1 1 1 1 I 1 1 1 1 1 1 l 1 1 1 1 1 1 1  I I I I I  

I I I I I I I I I I  l l x I l l l l l I l  I I I I I  

I I 
I 1 
I I 
I I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I 1 1 1 1  I I I I I I I I I I I I I I I I I I I 

I I 
I I 
I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

I 
6 

I I 

I 

I 

I 

I 

I 

, , 



Lao ?lcIne $ INNER 3 SHEZr14N L A E S  C o n  t r a c t 6 3 - D Q - 00 8 S 

Lab C ~ x i o  SkINER Case No 2 2 5 5 8  SAS No SDG No PFlOL0 

-nstrument ID Number F6 

S t a r t  d a t e  8 A / 3 0 / 9 1  End date 81/38/91 

I 

Method F - 

I 
I 

E P A  
I Sampie 
1 No 
I 
I 

I s O  
I s10 
I S50 
I s l O O  
t I C V  
I IC6 
1 C R A  

I I I 
I I I 
I I I 
I I I 

1 D / F  ! T i m e :  
I I I 
I I I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
8 
I 

I 
I 
I 
I 

% R  

3" 
_ L  

- -  

2 :  

- -  

- . c  



Lab Name SI<INNE? & SHE3llA1PJ L A S S  Contract  68-DQ-8088 

Lab Code S X I N E R  Case No 25558 SAS NG SDG No PF1820 

I ns t rumen t  I D  Number Fo Method F 

S t a r t  da te  81/38/91 End date 81/38/91 

I I 
I I 

f EPA 
I Sample I D / F  
f No I 

I 

I I 
I I 

I 

I I 
I I 
I I 
I I 

I I 
1 I 
I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 

I 

I CCB I 1 

I 

I 

I 

I 

I 

I 

I I I I 

I I I I 
I I I I 

I I I Ana 1 rtes I 

!Time; % R I A f S l A t 6 : B l C l C l C l C l C I F I P f N l B l H I N f K I S l A f N f T f V ~ ~ l ~ l  
I I 

I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

I I I L l E l S l A l E I D I A ~ R l O l U ~ E f 8 f G ~ N ~ G f I ~  I E I G I A : L !  I N I N :  

I I ~ x ~ l l l l l  I I 1  I I I I I  I 1  I I I I 1  I 00 I 2237 I I 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I I I I I I I I I I O I I I I I I I I I I I I I I  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I 1 1 1 l I I I I I I I I I I I I I I I I I I I I I  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I I I I I I I I I I I I I I I I I I I I 1 1 1 1 1 1  

I I I I I I I I I I I I I  1 1 1 1 1 1 1 1 1 1 1 1 1  
I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

I I 
I I 

I 

, 

I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 

I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  



l& 
A N A L Y S I S  RUN LOG  

Lao Name SKINNEZ Z SHETIMAN L A B S  Cont rac t  6S-D9-a888 

LaD Code SKINEP Case No 22553 SAS No SDG No PciE?22 

IrisLrC~mer-tt ID Number i3 Method F 

S t a r t  date  01/58/91 End date 81/38/91 

I I I I 
I I I I 

I I 
I I I EPA I 

I Sample I D / F  ;Time1 
I No 

f sO I 1 0011837: 
I s10 I 1 00ll8Lll 
f S50 I 1 00ll8dSI 
I slOO I 1 00Il849! 
I ICV I 2 00:1855I 
I ICE I 1 00118591 
I C R A  I 1 0011903; 
I ccv I 1 00119071 

I I I 
I I I 

I I I I 
I I I I 

I 

I 

I 

I 

I 

I 

I 

I 

% R  

i10  

4ce 

I I 

I I 
I I 

I Analrtes I 

IAIsIAIBI~IcIcIcIcIc~F~P~~~M~"IK~~~A~NITIv~zIC: 
I L I B I S I A I E I D f A I R f O I U I E ~ B f G ~ N I G ~ I ~  I E I G : A I L I  I N I N !  
I I I I I I I I I I I I I I I I I I I I I I I I I  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I  
I l l l t l l l l l l  

l I I 1 1 1 1 1 1  

I I I I O I  

I l l l l l I l I I I I I I I I  

I I I I I I I I I I I  

I I I I I I I I I  1 1  I I I I : : : i f : x I  I I  I 
I 1  I l l l l l l ~ I  I I I t  I I I I I  IXI I I I  
I I I I I  I 1  I : : f r r : I i I ; I ; : x :  I I I  
I I I l l  1 1 1 1  I I I I I I I f  I I  I IXI I I I 
I I r I I I 1  I I I I I I I I f !  r : :  I X f I  I I  
I I I I I I I  I I I  I I I I I I  I f  I I  ! X i  I I I  

I I I l I l I l l l l l l I I f I f I : : x l : : l  
I I I I 1  I 1 1  I I I 1 ; ;  ;XI I I I 

I I I l I l I l l l l l l l l l l l l l : x l l l l  

I I l l  I l l  I I I I I I I !  I I  I I  I : k l  I I I 

1 1 1  

I I I I I I I I I I I I I I  

I I I I I I I I I I I I  I 1 1  
I l l  I 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

I I l I l l I l l l I l l  

I l l l l l I l l ~ l J I I  I O 1  , 
I Y '  31 1 1 l 1 1 1 I ~ 1 1 1 1 1 1 6 ,  

I I I I I I I I I ,  
I , , I /  1 1 ,  

I I  
1 1  

I I I 
$ 1 ,  , I ,  I I I I I ,  I 

I l l  $ 0  I , l l f l t , , ,  
, 1 1 1  1 l , / , 1 1 l l l ,  I 

I J I t I I , I $ I l I  I l I , I  

I ' ! <  I 
- 4 1  I ,  , I  

I , , 1 f ( 1  
61 I I I I I I I I I I ,  I I I I I I I In, I I I 

r ; l ; ; ;  1 I I I I I I I l l l t I l I l ,  

I I O I  I I I I I O  I I I I I I I  I l l  
I 1  I I I I l l I l l I I J l l I l I I  

I l l I , I / l O I  I I I I I  
0 I ) f I I  I I I I  I l l 1  I 4 

1 l l 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 l 1  I ' ,  

I I I I I I I I I I I I I I I I I I I I I I I I I  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I  
I 1  

I l l  

I I I  I 1  I I 1  I I I I I I I I I I : ;  :XI I : !  I 

37 

37  

36 

- 
- 1  



1LL 
ANALYSIS RUN LOG 

Lab Code $VINE? Case No 22558 SAS NG SDG No PF18Z8 

I n s t r u m e n t  I D  Number F3 Method F 

S t a r t  date 81/38/91 End d a t e  81/38/91 

I 
I 

I EPA 
I Sample 
I No 

I CCB 
I PF1026 
I PF1026A 
PFl027 

I PF1027A 
I PF1028 
IPFI0284 
I PF1029 

I 
I 



. 

1 6  
APJALYCIS FLlN LOG 

Lab N a m e  SKINNE? & SHERF14N LAGS C o n t r a c t  e8-Dq-8022 

, Lab C o d e  SKINER C a s e  No 22552 S A S  No SDG No PF1Ql0 

I n s t r u m e n t  ID N u m b e r  F3 Method F 

S t a r t  da te  81/38/91 End date 81/38/91 

I I 
I I 

r E P A  
I Sample I D/F 
I No 

I CCB I 1 

I 
I 

I I 
I I 

I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 

I I I I 
I I I A n a  1 Y t es I 

I I I I 
I I I I 

!Time! % R I A l S I A I B l B l C l C l C l C l C l F l P l M I M l H r N ~ K l S I A I ~ I T I V ~ Z I C I  
I I 
I I ILlelSlAIEIDIAIRlO(U~EIBlGIN~Gl1~ I E : G I A I L I  I N : N I  

00 I2257I I 1  I I I I I I I I  I I I I I I I I !  I I X ! ,  I I 

I I 1 1  I I I I I I I I I I I I I I I I I I  I I I I I  
I 1 I I I 1  I I I I I I  I I I I I I I I I I I I 1  I I 

I I 1 1 l I I l I I I I I I I I I I I I I I I I I I I  
I I I I I I I I I I I I I  I 1 1 1 l 0 1 l 1 1 1 1 1  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l I I I I I I l l  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I 1 1 1 1 1 1  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I 1 1 1 1 1 1 1 1 1 1 1 1 l I I I I I I 1 1 1 I I I  

1 1 1  1 1 1 1 1 1 1 1 1 l I I I  

I I 
I I 

I I 
I I 

I 
I 

I 

I I 

I I 
I I 

I 
I 
4 

I 1  
I 
I 
I 

I 

I 

I 

I I I I I l l  I I I I I I O I  I l l  I I I I l l  
l l I l I l l I l I l  I I I I I I I I I I I I I  

l I l l 1 1 1 l 1 1 1 l l l I l I l I I o ~ l l  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

I I 

I I I 

I I 

, 
I 
I I 

000067 - -  



Lab Name SKINNER & S H E i i K A N  LABS C o n t r a c t  6 i ; - i S 9 - Q O S 8  

Lab Code SKINER Case No  22558 SAS No SDG No FF1020 

Instrument ID Nbmbsr F6 Method F 

S t a r t  d a t e  01/30/91 End d a t e  81/38/91 

I 
I 

I E P A  
I Sample 
I No 

I sO 
I s5 
I S50 
I slOO 
I ICV 
I IC6 
I CRA 
f ccv 

I 
I 

I I 

I I 
I I 

I Analrtes I 

I A I S ~ A I B I B ~ C ~ C I C I C I C ~ F ~ P I R ~ R I H I N I K I S ~ A I N ~ T I V ~ ~ I C ~  
I L I B I S I A I E I D I A ~ R I O I U I E I B I G I N I G I I ~  I E I G I A I L :  I N I N I  

I I  I I I  I I I I I  I I I I I I I I X I I I  I 1  I I 

f I I I I I I I I  I I I  I f  I I I  I X I  I I I I I I  

I I I I I I I I I I  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l 1  

I I I I I I  

I I I I I I  

I D/F % R  
I 

I 
I 
I 

I 

I 

I 

I 

I 

I 

I 1 
I 1 
I 1 
I 1 
I 1 
I 1 
I 1 
1 1 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
1 

I 
I 
1 
I 
I 
I 
I 
I 

IXI 
:XI 
IXI 
IXI 
IXI 
I X I  

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

- e  - L 

I 

1 
1 
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Lzb Name Sr( INNE3 5 SI-iETKAN L A E S  C o n t r a c t  b8-04-0038 

Lab Code S K I N E R  Case  N o  22558 SAS No SDG No FFlOZO 

I n s t r u m e n t  I D  Number  Fa Method F 

S t a r t  d a t e  81/38/91 End date 81/38/91 

I I 
I I 

f E P A  I 
t Sample 1 D / F  
I No 

I CCB I 1 

I 
I 

I I 
I I 

I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 

00 I2237 I 
I I 
I 1 
I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

, 
I , 

, 

I 

I I 

I 

I 

I 
I 
I 
I 

I 
t 

I 

1 
I 
I 

I 

I 

I 

I 

I 

I I 

I I 
I I 

c 
I I 
I I 
I I 

I I 
4 I 

I I 
I I 

I I 
I 
I I 
I , 
I I 
I I 
I I 
I I 

f , 

I I 
I I 

I , 



. 

Lab Name SKINNER & SHERMAN  L A B S  Conti-rc t 68-09-808S 

Lab Code SKINER C a s e  No 22558 SAS No SDG No PF1018 

Instrument I D  Number F3  Method F 

S t a r t  date 0 1 / 3 1 / 9 1  End date 0 1 / 3 1 / 9 1  

I 
I 

I E P A  
I Sample 
I No 

I sO 
I s3 
I S50 
I S1OO 
1 ICV 
I ICB 
I CRA 
1 ccv 

I 
I 

I 
I 
I 
I 

I D / F  
I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

1 1 
I 1 
I 1 
I 1 
I 2 
I 1 
I 1 
I 1 I 

I 
I 
6 I 

t I 

I I 

L 

I 1 

I I 
I I 

I Anal rt es I 

k R I A l S l A l S I 6 I C l C l C l C l C I F I P I M : M I " I K l s l A I N I T ~ V l Z ~ C I  
ILIEISlAIElDIAlRlOIUIEIBIGINIGIII I E I G : A l L I  I N l N I  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
I I I I I I I I l I I I I I I I I I I 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1  

1 1 1 1 1 1 1 1 1 1 1  I I I I I I I I I I I I  
I 1  1 1 1  I l l l l l l x l l 1 I 1 l l  t I 1 1 1 1  
1 1  1 1 1 1  l I l I l I X 1 1 I I I I I  I 1  I I l l  

a 



0 lh 
ANALYSIS RIbN L O G  

, Lab Name 5d I W N E R  & S H E Y M A N  L A G S  C o n t r a c t  08-D9-00813 

Lab Code SKINER Case No 22558 S A 5  No SDG No P F 1 C - 3  

Instrument ID Number F6 Method F 

S t a r t  d a t e  01/31/41 End d a t e  01/31/91 

I 
I 

I E P A  
I Sample 
I No 

I sO 
I s10 
I S50 
I slOO 
I ICV 
I I C 8  

I ccv 

I 
I 

I C R A  

I I 
I A n a  1 rtes I 

I D/F  % R  
I L I 6 l ~ ( A I E I D I A I R I O l U I E I E I G I N I G I I I  I E I G I A I L I  l N I N l  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1  
1 1  

I 1  
I I I X I I  I I  I I I I  I I I I I I I  I I I I I I I 
I I I X I I  I t  I I I I I I I i I I  I I I I I I I  I 

I 

I 

I 

I 

I 

I 1 
I 1 
I 1 
I 1 
I 1 
I 1 
I 1 
I 1 
I 1 

1 

I 

I 

I 

I 

1 
4 - 

i 

- 
t 1 
I A 

I I  1 1 1 1 1 1 1 1 1 1 1 1 1  I I I I I I I I  
I I I X I I  I I I I I I I I l l 1  I O  I I I I I I 

l l ; x ; ; I  I I I I I I I I I I I  I I I I I I I I  
I 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

I 1  I I I I I l l l l l l l l l l l l l l I I  

1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 I I  
l l I x l l l l l l l l l l l l l l l l l l l l l l  
I I I X I l I I 1 I I I I I l I I I I 1 1 1 1 1 1 1  

I I  I X I I I  I I I I I I I I I I I  I I I I  I I I I 
I 1 ~ x ~ ~ " " " " " " " " " "  
I 1  I I I I l I I I I I I I l l l l l l l I  

*OT i 

1 
1 L 3 5  
4. 

I 
I 1 
4 1 

1 
, 1 

1 
1 
1 

$ 

! 

I 

105 

108 

1 0 1  

I ,  I 1 1 1 1 1 1 1 1 1 1 1 0 ,  51 , I < ;  I I I 1 1 1 1 1 1 1 1 1 1  I I l l  I 130 

-I 



WOODWAFD-CLYDE CONSULTAPJTS 

1 6  
A N A L Y S I S  RlJN LOG 

Lab N3me 3 r ' i N N E R  & SriERPAN LAES C o n t r a c t  08-i)3-88%3 

Lab Code SK'INE? Case No 22558 S A 5  No SDG No PFlf.220 

I n s t r u m e n t  I D  N u m b c r  Fb Meti>oa F 

S t a r t  date  81/31/91 E n d  date  01/31/91 

I I I I 
I I I 
I I I 
1 I I 

I D / F  ; T i m e ;  
I I I 
I I I 

I I I 
I I I 
I 

I 

I 

I 

I 

I 

I 

I 

I 1 08111201 
I 1 00111241 
I 1 00111281 
I 1 00111321 
I 1 00:11361 
I 1 00111601 
I 1 00 !116b l  
I 1 00111691 

Ana .rtes I 
I 

1 E P A  
I Sample 
t No 

I CCB 
I PF1035 
I P F 1 0 3 5 A  
I PF1036 
P F 1 0 3 6 A  

I PF1037 
I P F 1 0 3 7 A  
I PF103S 

I 
I 

I 

I A ; s I A ~ B ~ B ~ c I c ~ C I C I  
I L I B I S ~ A I E I D I A I R I O ;  

1 I I X l  I I I I I I 
I I I X l  I I I I I I 

2 1 ;  !XI I I I I I I  
I I I X l  I I I I I I 

7 :  I I X I I I  I I I I 

I I IXI I I I I I I 

81 I :XI I I 1 I I  I 
I I I x :  I I I I I I 

I I I I I I I I I I  
I I 1 1 1 1 1 I l I  
I 1  

I 1  

1 1  I I I I I I  

I I I I I I  

I I I I I I  

I I I I I I  

I 

I H I N I K I S I A ~ N I T I V ~ Z I C I  
: G I I I  l E I G l A i L 1  I N I N 1  
I I I I l l l l l l l  
I I I I I I  I I I I I  
I I I I I I I I I I I  
I I I 1 l I  I I I I I  
I I I l l l l l l l l  
I l I I 1 I  I I I I I  
1 1 1 1 1 1 1 l 1 1 1  
1 1 I I I  I I 1 I I I  
1 1 1 l I I I I I I I  
I I I I I  I I I I I I  
I I I I I I I I I I I  
I I I I I I I I I I I  
I I I I I I I I I I I  
1 1 1 1 1 l I I I I I  
1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1  
I I I I L I I I I I I  
1 1 1 1 1 1 1 1 1 1 1  

C I F  
U I E  

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

PIMIM 
S I G I N  

I 1  
1 1  

% R  

I 1  
I 1  
1 1  
I 1  
I 1  
I 1  
I 1  
I 1  

I 1  
1 1  
I 1  
I 1  

I 1  
I 1  

I 1  
1 1  

102 

101 

102 

I 1 
I 

, I 

I 

I I 
I I 

I I 
I I 
! I 
I I 

I t 
I I 

I I , I 

f I 
I I 

I I 

I 

I 

' I  
I 

I 

, 

a 



I L a b  Code ShINE? Case No 22558 SAS No SDG No P i 1 0 2 0  

Instrumeqt ID Number F; Method F 

S t a r t  d a t e  01/31/91 End d a t e  81/31/01 

I 
I 

EPA 
i Sample 
I No 

I sO 
! s10 
S50 

I s10a 
I ICV 

IC6 
I CRA 
I ccv 

I 
I 

000073 



1L1. 
ANALYSIS RUN LOG 

LPD Nam? SdINNE? s( SHERM4N LABS C o n  t r a c t 08 - D Q - 0 C36 d 

Lab Code SKINER Case NO 2 2 5 5 8  S A 5  No 

Instrument ID Number F3 Method F 

i Start date 01/31/91 End date  01/31/91 

I 
I 

I €PA 
I Sample 
1 No 

I C C B  
1 PF1036 
I PF1036A 
; ccv 
I CCB 

I 
I 

I 
I 

I I I 
I I I 
I I I 
I I I 

I D/;r I Time I 
I I I 
I I I 

I I I 
I I I 
I 

I 

I 

I 

I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I , I 

I 1 00112501 
I 5 00112511 
I 5 00112581 
I 1 00:13021 
I 1 08113861 

I I 
I I 

, 

I 

I 

I 

I I 
I I 

( I 

I 
I 

I I 
I I 
I I 

I 
I 

I , 
I I 

I 

6 I 
I I 1 

a - -  I - II 



Cor i t rac  t 62-D9-08oS 

Lab Code SKINER Case No 2 2 3 5 3  SAS No seG NC P F ~ W Q  

Instrument ID Number F iJ  Method F 

S t a r t  d a t e  01/:i/91 End d a t e  0 1 / 3 1 / 9 1  

I 
I 

f E P A  
I SamFle  
I No 
I 
I 

I sO 
I S 5  
IS50 
I slOO 
I ICV 
! IC8 
I CRA 
I ccv 

'b R 

-_  
c 

- la 

100 



L _  

- -  c - - -  

1 ccv 
I C C E  
I PF1030 
PFi030A 

I ccv 
I CCB  
I PF10260 
I PF10261 
I ?F10212 
PF10265 
PF10270 
IPF10271 
I PF18272 

~ IFF10273 
! PF10230 
I PF10251 
I P F 1 0 2 E 2  
I PF~o253 
1 LLLLL 
, -&L-Z 
I zzzzz 

-v-.-- 

177-77 

I f I 
I 1 Analvtes I 

I c =  - rrIE 
I I L ' P ' C '  
I 4 I , , , A I E I ~ : A I P : ~ I U I E I E I G ! ~ I G I I I  ~ E ~ G I A I L I  I N : N I  

L ;r _ _ _ -  I I I I I I I ,  1 1 1 , I  , I  I 

I * G Z  A A - 4 ,  * /  ~ , , , l l , , , , l , l : : i I I x i l l l : I :  
, - zL,*ll:I I I I \ I I I I I I I  I I I I : / I ;  I I I  I I  

-7 -  , I  J l l I 1 1 1 1 1 1 1 1 1  I l ; y I  I I I I I I 

I I I , 
I I I I 

"= F i A '  5 t P : C ' 5 ;  C 1 C 1 C I C i  C IF IF i M I M I HI I\! I k C I k I N I T ' L .  : Z I C I - 
I I I 1 I 1 1 1 1 1 1 1 1 1  I O I  I I I I I I I I I  
I , I I I I I I I I I I I I l l l l l l l I I I I I I  

, 1 1 1  1 1 ,  I O  I , I  I 1- 

\ l l I  1 I ,  1 s 1 1  

I 1 1 1  -,-Jc I l l l l l I l l l  

I zr - *  I I I l l 1  I I t I I I  

- _  r r  I I I I I O I I  I I 4 I I I 
, 1 1 1  

r I 
I I I I 1  

Par- \ I  I _ -  - - A C I  I 

r- < "  l I 1 , 0 0 0 1  I I I I I I  

4 I I t 1  I t 1 1  

- 
2 -  , l _ t ,  .Ark - ,  , I I I I  , / I l l  

- L J d  - A 4 4  , , u -  1 I ,  I 1 I l l I I  I 1  / * I  I I I 1  I I 

c=. - , f i S l  I I I I I ;  I 1 I I  I I 1 ;  IY: I I I I 

I - i d  , 1 5 , ,  , A *  b b ,  : , I I , I i I I 1 ; I I I I I I X I  1 : I I I I 
I aa;ii57; I I I I I I I I l l  I l l  I I I I IXl I I I I I I 

I 100I12011 10791 I :  I I I I I I I  I I I I I I I :XI I I I I I I 
I 1 001 12051 I I 1  I I 1  I I I  I I  I : : : : :  f X I I  I 1  I I I 
I 1 001~2091 1 1 1 1  I 1  I I I I I I I I I  I I  IXI I I I :  I I 
I 1 80112161 I I I  I I I I  I I I I  I I I I I f I X I  I I I I I I 

I 100112181 12271 f I :  : I : 1 l I I I :  I I I I I X l l I  I I I  I 
I I , l , l l I l l l l l l ~ ~ ( ~ ~ ~ ~ " " "  I I I I I I  

I 1 00I12271 l l l l l l l l l l l l l l l l l I x I I l I I l I  

I 1 00!12351 1 1 1 1  I 1  1 I I I I I I I l l 1  I X l  I I I I I 1  

I 1 0011238I 1 1 1 1  I l l  I I I 1  I l l  I 1  I I X l  I l I 1 I l  

I 1 08112601 I l I I I I 1 I 1 I I I 1 I I 1 I I X l l l l t l l  

I 1 00112Lb21 I I I I I I I  I I I I I I I I : :  I X I  I I l l  I I 

I 1 00:12651 l l l l I l l l l l l l , , l l l I x l l l I ~ : :  
I 1 1 1 1  1 1 1  I 1  I I I I I I 1 ;  I I I 1  I I 1 88112671 1 1 1 1 1 1 1 1 1 l I I I I I I  

1 00112L91 I I I I I I I  1 1 , 1 1 1 , 1 1 1 1 1 1 1 1 1 1 I x I I " " '  
I 1 1 1 1  " " " ' ~ ~ ~ ~ ~ ~ ~ X ~ ~ " " '  1 00112521 I I I I I I I I I I I  

I , , , , 1 , , 1 1 1 1 1 1 1 1 I 1 I x l ! I I I l l  A 00112511 
I 1 00I12561 I l l  I l l  I I I I I I I I I I I I X l  I I I I I !  I 

I i OOI1ZS91 I : ; I  I I  I 1  ; :  I I I I  I I  I I X I  I I I I I 1  

1 1 ooilz0l: I I I I 1  I I I I I I I l l  I I I IXI I I 1 1 1 1  1 1 1 '  

I 1 0e113031 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I  

I 1 80I13061 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

I 1 083138s: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I 1 1 1 1 1 1  

I ? _  - 1  A , -  1 1  

I 

I 

I I I I I I I I I  

I I I I I I I I I I I I  

I 

I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I I I I I I  

I I I I I I  

I 
I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

I 1 1 1 1  I I I 1 I  I l 1 1 1 1 I I  I l l 1  

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1  

I I I I I I I  

I I I I I I I  

1 00:12221 I 1 1 1 1 l 1 1 1 1 1 1 1  

I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I 

1 1 1 1 1 1 l I I I I I  

I I I I I I I I  1 1 1 1  I I I I I I  

I 

I 
I I I I I I  

I I I I I I  

I I I I I  

I I I I I I I I I I I I I I I I  

I I I I I l l l l l l l l l l l l l  

I 

I I I I I I I  

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I 

I ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I  

I I I I I I I I I I I I I I I I I I I I I I I I I I  

, 1 1 1 1 1 1 1 1 1 1 1 1 1 l I l I I I 1 1 1 1 1 1  

I I l l I l I l I I l l I l I I l l l l l l l l l I l  
I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I  

FOPM X I V  - I N  



L . .  

I PF10270 
I PF18271 

' :PF10272 
: PF~0273 
I zzzzz 
I zzzzz 

I IPF10310 
IPF10311 
:PFlO;l'i 

I ccv 
I CCB 

5, F 1 03 1 3 

I 

I i /: 
I 

I 

I 
I 

I & 

I 1 
I - 
I 

* 

! 

I 
I - 
I 
I 4. 

I 
I 1 
I 

I 
I 1 
I 1 
I 

I 

I 

I 

I 

I 

I 

I 

I 1 
I 1 
1 1 
I 1 
I 1 
I 1 
I i 
I 1 
I 1 I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
d 

I , 

I 1 

e =cJi3/rl XIV - I N  



- -  , 
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E r r o r s  
t-liah 
L O W  

El e m  
U n i t s  
Avge 
SDev 
7.F SD 

E r r o r s  
High 
L O W  



Run id Fb Q l O Z O O L  
e E R M D  JAFPELL-AFH V I D E O  21 

Element AS 

Pos  Sample 

1 
2 
3 
6 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

2D 
21 
22 
2 7 
26 
25 
26 
27 
28 
23 
30 
31 
32 
3; 

I C V - 2  
C A L  BLK 
CRA 
50 PP8 
CAL BLK 
PB 
PB 
LCSFW 
LCSFW 
9012108-01 
9012108-01 
9012108-01 
9012108-01 
9012102-01 
X 
50 PPB 
C A L  BLK 
9f l12 '1O3-CJ  
mi21 r3 -132 
91-11 2 1 m - n ;  

mi - 1  7 7 -n, 
c -1-1 

90 I. e 1 Cl 3 - 0s 
C l C l l 2  103-0' 
9@'f103-0'; 
ST11 ? I c ; - 0 c 
30 12 1 03-  06 
50 FPE? 
CAL E L K  
0 PPL 
10 PPE 
50 PPr, 
100 PF5 

Code 

I C V  
I C B  
CRAO 1 
ccv 
CCB 
PBW 
A S P B W  
LCSW 
ASLCSLJ 
S 
A S  
52 
A S S 2  
DS 
X 
ccv 
CCB 
s 
A S  
S 

5 
AS 
S 
A S  
5 
A S  
ccv 
CC6 
wso 
ws1 
W S 2  
W S 3  

* -  t- d 

A c  qcr 1 red 01/30/91 try sLrd 
Crunch e d 02/01/31 by SLFJ 
T i m e  125C 
Processing protocn l  7/88 

Preparation Client ID 
Method 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 
Furnace 
F ut- n a I:: e 
F urn ac e 
FiJrnaCc 
Furnace 
Furnace 
F 1-1 r n a c e 
Furnace 
Furnace 

I C V  
ICE3 
CRA 
ccv 
CCB 
PBW 
P B W A  
LCSW 
L C S W A  
PF1020 
PF1020A 
PF1020D 
PF1020DA 
PF1020S 
zzzzz 
ccv 
CCB 
PF lOZ l  
P F l O 2 2 A  
PF1022 
PFlOL?A 

PF lC323A 
P F l O ' Z L .  
PFlfl26A 
Pi-1025 
PF1025k 
ccv 
cc0 
S O  
s10 
S50 
SlOO 

~ ~ 1 0 7 3  

Date Time 

01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01 /30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01  /3rJ/91 
01/30/91 
r31/3Il /Ql 
01/30/3L 
01/30/f21 
01/3fl/91 
01 /30/31 
0:/30/31 
01/30/31 
01/30/91 
01/30/91 
01/30/31 
01/30/91 
01/30/91 
01/30/31 
01/30/91 

20 62 
20 66 
20 50 
20 56 
20 58 
21 02 
21 06 
21 11 
21 15 
21.19 
21 23 
21.27 
21 31 
21 35 
21 39 
21 d I  
21 d8 
21 52 
21 5t- 
22 00 

22 08 
32 12 
22 17 
22 21 
C L  25 
22 29 
22 33 
22 37 
20 26 
20 30 
20 36 
20 38 

22 na 

c)c) 

e 



Run id F5 Qlr3?05L; 
HER NO JAR P E L I- -ASH 

Pos 

1 
2 
3 
li 

5 
6 
7 

9 
1 0  
1 1  
1 2  
13 
11 
1 5  

I 16 

I 

a 

.;I 
20 
21. 
22 
2 3  
2L 
25 
26 
27 
28 
29 
30 
31 
3 2  
3 3  

I 

S a m p l e  

ICV-2 
CAL BLK 
CRA 
50 PPB 
CAL 6LK 
PB 
PB 
LCSFW 
LCSFW 
9012108-01 
9012108-01 
9012108-01 
9012108-01 
9012108-01 
X 
50 PPB 
CAL BLK 
a01 2102 -02 
9012108-02 
Q0 1 2 1  clz -0 
?O?' lE I<  -cl' 

on 121 O z - n ~ C  
?rJ l21Od-ClL  
Q D i  3108-r35 

Q C i l Z  1 r3"-@1-. 

90121US-06 
50 PPB 
CAC BLl. 
0 PPB 
5 PPB 
" 0  PPB 
100 PPB 

901 2 2 n ~  -OK 

VIDEO 2 1  

Code 

ICV 
IC8 
CRAO ( 
ccv 
CCB 
PBW 
ASPBW 
LCSW 
ASLCSW 
S 
AS 
s2 
ASS2 
DS 
X 
ccv 
CCB 
S 
AS 
s 
A S  

AS 
S 
AS 
s 
AS 
ccv 
CCB 
wso 
ws1 
ws2 
ws3 

c 

-1-r M E ' * I -  

Preparation 
Method 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 
Furnace 
Furnace 
Fur n a t- P 

Furna-c 
Furnace 
Furnace 
Furnace 
Furnnc 9 

Furnace 

r - ,  - L 1'- 

Acquired 01 / ?O/  21 
Crunched 02/01/Q1 
T i m e  1253 
Processing protocol 

Client ID Date 

ICV 
IC6 
CRA 
ccv 
CCB 
PEW 
PBWA 
LCSW 
LCSWA 
PF1020 
PF1020A 
PF1020D 
PF1020DA 
PF102OS 
ZZZZZ 
ccv 
CCB 
PF1021 
PF1021A 
PFlU'22 
PF102ZA 
PF1027 
PF1023A 
PF102A 
PFlQ24A 

PF1025A 
ccv 
CCB 
so 
s5 

~ ~ 1 ~ 3 7 5  

550 
sion 

01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
05/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01 /30/91 
01/30/91 
01 /30/91 
01/30'41 
01 / Yn 
ni / 3 n / 3 i  
oi/30/91 
01/30/Q1 
01 /30/ 3 1 
n1/10/a1 
01 / m/si 
01/3a/9i 
01/3O/91 
01/3c)/Ql 
01/3r3/Q1 
01/35)/91 
01/70/Ql 
01/30/91 

b Y  SLhl 
tr?. 3LN 

7 / 3 8  

Time 

20 62 
20 4.6 
20 50 
20 5L  
20 58 
21 02 
2 1  06 
21 1 1  
2 1  1 5  
2 1  1 9  
2 1  23 
2 1  27 
21.31 
2 1  35 
2 1  39 
21  66 
2 1  68 
2 1  52  
21 56 

22 nl. 
22 (73 
22 1 2  
22 1 7  
2? 21 

22 29 
22 -33 
22 37 
20 26 
20 30 
20 35 
20 38 

32 on 

7 -  > e  -.. - 



Slitwidth (am): 
Integration T u n e  (sec) : -3 

STDI: 0 STD2: (b 
STD3: STD4:103 

13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22  
23  
24 
25 
26 
2 7  
28 
29  
30  

ocl 
nS 
C% 

-ID: qlO305y 
Element: TI 
WaveLen-) : 1910 0 
Slitwidth (am): fi 

Integration Time (sec) : 3 
sTD1: bSTD2:S - 
STD3: 9 STDQ:la, 

DILUTION COMMENTS 





CCIDE CL1EP.T I3 Z I L L l  IC J 

I T'VJ \ 

As-S 

50 h5 
47.77 
49.21 = 
u4 13 

52 95 
49 53  
51 26 = 
04.64 

\ I CEI ('(-'2 CAL SLt  30 J A N  91 2 C j  46 

As-S s2 -s 

PL,rn 1 
B u r n  2 
Mea,> 
RSD 
Check 

01.09 
01.04 
W l . C ) b  = 
(33 . 39 

01 

C)O. 73 
(31.95 
01.24 = 
59.70 

01 

As-S Se -s 

t ' 8 -  1 
r 

f - v  \ 

= -  - -  I '  



I As-S Se-S 

\ 

- , =  - 
- -  r, 



As-S Sc-S 

E1-61-n 1 2 )  28 
PLIrn 2 19.26 

KED 03 64 
Sa;;ole L a 1  le 3.t5 
Sp ike  a d d e d  20 uo 1Ct .V ' )  
S a I :  e i - ~ z  / e r r ,  X 8 )  6 32.9 

i n  19 7 7  = 

v12 -VI 5 2  32CF F 102vD 1 . 00, 3t~ J A N  91 21.27' 

AS-S Se-S 

04.29 
03 06 
03.67 = 
23.67 

J 

- -- 
I 

1 '  

3\) JAFJ 91 21.31 



4s-s Se-S 

E(' 87 49 [25 
51  &' '  46 33 
5 1  23 = 48 09 = 
C) 1 (J() 05.17 

01. CI 

CCP 1 .00 \ 3 1  J G N  91 21:4E! 

As-S Se-S 

v1.42 01.33 
fJ(3 . 95 -00.99 
0 1  13 = 00.17 = 
35.66 DIG HI 

Or 01 

S 3 2 3  F 1( I;? 1 1 or) 30 J A N  91 21.52 

.- 
t zir 

a 



Gs-s Se-3 

S a m  1 e r'a 1 3 C' 'Id 
Spil E? added 20 (Jt 

S p i !  e I-ecc f e r v ,  % 93 b 

As-S Se-S 

3t) J A N  91 22:12  

As-5 se-4; 

L -  

, 



As-S Se-S 

Eu1-I7 1 17 97 
B u r n  2 19 15 
Plean 18 56 = 
K E D  (J4 .49 
Ssmp 1 e */a 1 iie 3 . (? 'U 
S p i l  e added 2, . ( ' : j  

S p L !  e r s c a v ~ i - ~ .  X 92.8  

ccv 3 

CCE 3 1 . (-I( I 

30 J G d  Q l  22-33 



RUT id F6 910;151 
@IERWO JAPRELL-ASH VIDEO 21 

Element S c  

Pos Sample Code 

I 1 
2 
3 
I 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
14 
1 5  
1 6  

720 
2J. 
2 2  

26 
25 
2 5  
27 
28 
2'3 
30 
3 1  
32 
3 3  

e-. 
6 -  

- 
U 

-E 

36 
3 7  
7 3  

- I J 

I C V - 2  
CAL BLK 
CRA 
50 PPB 
CAL BLK 
PB 
PB 
9012108-07 
9012108-07 
9012108-08 
9012108-08 
9012108-09 
9012108-09 
9012108-10 
9012108-10 
50 PPB 
CAL  81-K 
901210' -12 
90:31c,o-ll 
~ f l l ; l l r 3 ' - 1 2  
=I:'& 21n3-12  
301 2 1  38- 1 3 
GO 1 2 2  OL- 13 
9U12 lor- 1 6 
~ f l 1 2 2 f l P - l L &  

9012108-15 

C A L  OLK 
901 2108- 15 

ani21 oc - 15 

50 PPB 

90121ns-16 
9012108-17 
90121fJS-17 
901'109-28 
3 n L 2 1 1 3 F - I ~  
Q012 103 - 1 'I: 
90 1 2 1 De- 1 9 
001 2' c 7-IYL 
Cl-ll 2 111 -rJd 

,I1 I- f ' 
- 1 -  ' \ 

'I1 I l ' - l l  
7 , l <  l - f r - l l  

ICV 
IC6 
CRAO'L 
ccv 
CCB 
PBW 
ASPBW 
S 
AS 
S 
AS 
S 
AS 
S 
AS 
ccv 
CCB 
S 
AS 
S 
AS 
s 
AS 
S 
A S  
s 
A S  
ccv 
CCB 
S 
AS 
S 
AS 
S 
A 5  
c 
AS 
S 
A 3  
c, (' ?! 
rc- 
c- 

A S  

Acquired 01/31/~1 b y  x r J  
Crunched 02/01/~i b y  C;Lrl 
Time 1258 
Processing protocol 7 , 5 8  

Preparation Client ID 
Method 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 
F u i- na c e 
Fcirnac+ 
F urn ac F 
Furnace 
Fur 1-1 a c c 
F ii r n a c e 
Furnazc 
F ia -  na I I s 
Furnace 

Furnace 
Furnace 
Furnace 
Furnace 
Fur n 3 ~ e  
F 1-1 t- na c F. 
F IJ r na c e 
Furnace 
Fiirnac 2 
FI irnwce 

F- LA 11-3- - 
t-I J r - n P  3 r 

ICV 
IC6 
CRA 
ccv 
CCB 
PBW 
PBWA 
PF1026 
PF1026A 
PF1027 
PF1027A 
PF1028 
PF1028A 
PF1029 
PF1029A 
ccv 
CCB 
PF1030 
PF10ZQA 
PF10'3 
PF 1 0 1 A 
PF1052 
PF1032A 
PF1033 
PFlJ333A 
PF1036 
PF103LA 
ccv 
CCB 
PF1035 
PF1035A 
PF1036 
PF1036A 
PFl0'7 
PF10S7A 
PF1038 
PF1038A 
PF1023 
PF I 027A 
f-C\ 
ccp, 
PFI CI ri 
~ ~ 1 n . r ~  

Date Time 

01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
0 1 / 3 1  191 
01/21 /a1 
01/31/'-J1 
01/31/91 
01/31/91 
01/32/91 
01 /31 j91 
n i  / 71 :31 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
ni / 7 1  /si 
0 1 / z  1 / Q  1 
Cl1/:1/91 
01/31/91 
01/32/91 
01/'.1/91 
I32 / 7 3  /31 
ni/ I / C I  

112. "3; )1 
01/71 '21 

09 26 
09 28 
09 32 
09 36 
09 40 
09 64 
09 69 
09 53 
09 57 
1 0  01 
10 05 
10 09 
10 16 
1 0  18 
10 22 
1 0  26 
10-30 
1 0  36 
1 0  38 
1 0  LL? 

1 0  47 
10 5 1  
10 55 
1 0  55 
1 1  03 
11 07 
1 1  11 
1 1  16 
1 1  20 
1 1  26 
11 28 
11 32 
1 1  36 

1 1  6b 
1 1  L 3  
1 1  53 
1 1  5 7  
1 2  31 
1 ' I l C  

1 I I  > 

1 2  1 9  

1 1  Lr-1 

1 2  1 6 1  



Code P r e p a r a t i o n  
Method 

C l i e n t  IO 

66 
$7 
68 
ce '3 
50 
5 1  
52 
53 
56 
55 
56 
57 
58 
59 
60 
6 1  
62 
63 
66 
65 
66 
67 
68 

7 2  
7' 
7d 
7 s 
76 
7 7  
7,4 
7 7  
80 
8 2  
82 
83 
8- 
85 
?3< 
- 7  

50 PPR 
CAL BLK 
9012105-07 
9012iO5-07 
9012108-07 
9012103-07 
90121013-08 
9012108-08 
9012108-00 
9012108-08 
9012108-09 
9012108-09 
9012108-09 
9012108-09 
X 
X 
X 
X 
9012108-07 
9012108-07 
9012108-07 
9012108-07 
50 PPB 
CAL BLK 
90 1 2 1 0 8 - 1 2  
9012108-12 
3012103-12 
so1 21128- 13 

;I-~:-.I- J 

90i: 3 133 -0 - 
en 1 2 t - G 1 
X 
X 
0037 ' 3 2 - 3 2  
Q0121c3S-12 
9012108-12 
90 1 2 1  03- 12 
53 PPP 
CAL 5 L h  
0 PP;: 
5 Ppr  
=>c7 P"S 

9ai2in 7-n: 

l p >  > -  

ccv 
C C B  
MOS 
M1S 
M2S 
M3S 
MOS 
M 1 S  
M 2 S  
M 3 S  
MOS 
M1S 
M 2 S  
M 3 S  
X 
X 
X 
X 
MOS 
M1S 
M 2 S  
M 3 S  
ccv 
CCB 
MOS 
M1S 
M2S 
Mi5 
MC = 
M1C; 
M2S 
M3 
x 
Y 
M'3C 
M 1 S  
M2S 
M3S 
ccv 
CCE3 
WSG 
ws1 
Wc;? 
161; 7 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 
Furnace 
Furnace 
Furnace 

Furnace 
Furnace 
Furnace 
Fui-nac e 
Fur lace 

F i - l r  na c e 
F 1-1 r ti a c c 

F J I - r i a C p  

Furnncp 
Furnace 
Furnace 
Furnace 

ccv 
CCB 
P F 1 0 2 5 0  
P F 1 0 2 6 1  
PF10262 
P F 1 0 2 6 3  
P F 1 0 2 7 0  
P F 1 0 2 7 1  
P F 1 0 2 7 2  
P F 1 0 2 7 3  
P F 1 0 2 8 0  
P F 1 0 2 8 1  
P F 1 0 2 8 2  
P F 1 0 2 8 3  
zzzzz 
ZZZZZ 
ZZZZZ 
zzzzz 
P F 1 0 2 6 0  
P F 1 0 2 6 1  
P F 1 0 2 6 2  
P F 1 0 2 6 3  
ccv 
CCB 
P F 1 0 3 1 0  
P F 1 0 3 1 1  
PIT 1 0 '? 1 2 
PFY 0 3 2 3  
PF10270 
PF1 rJ?7 '~ 
P F i n  27: 
PF3 077:  
2 Z Z Z 7  
ZZZZZ 
PF 103 1 fJ 
P F 1 0 3 1 1  
PF10312 
PF10713 
ccv 
CCB 
SO 
s5 
CS5) 
sin0 

01/31 191 
0 1  / 3 1 / 3 1  
0 1 / 3 1 / 9 1  

0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1  /31/91 
0 1 /31/91 
0 1 / 3 1 / 9 1  
01/31/91 
0 1 / 3 1 / 9 1  
01/31/91 
01/31/91 
01/31/91 
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
01/31/91 
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  

0 1 / 3 1 / 9 1  

0 1/31/Q1 
01 / 3 1 / 9 1  
01 / 31 / 9 1  
01/31:91 
01 'Z1/91 
0 1 / 7 1 / 9 1  
01 / 3 1  /31 
01/,71/91 
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 3 1  
01/31/91 
01/31/91 
0 1 / 3 1 / 9 1  
01/31/91 
0 1 / 3 1 / 9 1  
01 / ? I  / 9  1 
C l 1 / - 1 ;  21 

1 2  22 
1 2  27 
1 2  35 
12 38 
12 Lr3 
1 2  L2 
12 $ 5  
12  67 
1 2  L9 
1 2  52 
1 2  5Lc 
12 56 
1 2  59 
1 3  0 1  
1 3  03 
13 06 
1 3  08 
1 3  1 0  
1 3  1 3  
1 3  1 5  
1 3  22 
13.26 
1 3  27 
1 3  29 
1 3  3 1  
1 3  36 
1 3  36 
13 38 
13 Lfl 
13 i: 
1 3  & 5  
1 3  17 
1 3  50 
13 52 
13 F,& 
1 3  57 
1 3  53 
16 02 
16 5)L 
16 06 
08 :e 
09 02 
03 176 

03 117 

000147 



AA Sequence +: ‘Ad3 fnstzumesr: ID: Fj Page 1 Of 2 

Operator : 5l4 
@ Instruments Method #: 1% - Date : \ - 3 , 5 l  Reviewed by :9 

Standards 
BD 

1 . Cahbration:  ~ d q  
2 .  Icv: Z-Cd -7 
3 .  ccv: - m . -  oof3 

B 
Run ID: 4r WIT/ 

T1 Element: /sB Pb 
Wavelength m): m r  

1 
e3.‘ Element: 

Slitwidth (nm): 
I n t e g r a t i o n  Tune (sec) : 3 

STDl: 0 STDZ: 10 
S T D 3 : p  STDI: ID,, 

_ _  
WavelengtiYtun) : 
Slitwidth (am): a 
Integration T h e  (sec) :A 

STDI: h STDZ: 5- 

I ct b -0 

STD3: S T D 4 : e  

COMMENTS DILUTION COMMENTS 

12 

1s 
16 
17 
18 
1s 
20 
21 
22 
23 
24 
25 
a -  

2 6  
27 
28 
29 
30 
31 
32 
33  



G F A A  R U N  BqNCS SHEET 
3 

@ AA SEQUENCE # :  wq L PAGS 2 OF 

S K I N N E R  ANT) S H E R Y A N  
A B 

COMMENTS COMMENTS D I L U T I O N  
40 

- -  

- 4 6  
A 7  P-5 - .  
48 

iii 
5 2  
5 3  
5 4  
55 
56 
57 
58 
59 
6 0  
6 1  
62 
63 
64 
65  
66 
67 
68  
69 
7 0  
7 1  
7 2  
73  
74  
75 
7 6  
77  
7 8  
79  
80 
8 1  

I 

tLU  

t l< , \ 
1 Lh., 

t-\ 0 
t\C  

~ 

I 

~~ 

\ 
\ 

~ 

I I 

( I C ,  x 
4b. x 



000150 



I 5'"' 'L 

Se -5 

ICE 
'L 

Cis-S Se-S 

04 7 4  
03.45 
(-14 r19 = 
22 29 

01- 

CF kc 1 ot) 31 J A I J  91 0?:32 

1 

As-S SP-s 



C3LE  CLIEI!T IC 

cis-s 

AS!= FLJ (-1 ( 1 - I FP 

As-S 

19 13 
19.51 
19 32 = 

(-1 1 38 
3. 'C'J 
2, , I-,<-) 

x 96 ti 

0 -  
, -  



0s-S Se-S 



54 34 52 2'; 
51 C'1 S'J . 82 
52 97 = 51.54 = 
V5 24 01.98 

ut Ct 

Burn 1 
Ecirn 2 
Meat7 
KSD 
Check 

S 

J A  
. -  



As-S Se-S 

As-S Se-S 

e 2 -!Z 

01.95 02.07 
:'0,7V (-1 2 . 8 3 
0 1  37 = 02.45 = 
59.85 21 91 

- - -  

i * 'I- 

* -  
I - 



Gs-S Se -s 

"1 14 
02 5') 
01 .72  = 
4? 6? 

As-S Se-S 

3 

c 

J - -  ..- c 

. I -  - 



032 -17 S 34CFF 1 u36 1 . (:If) .. 31 J A N  92 11:32 

As-S Se-S 

- -  I -  

- - -  



GS-5 Se -s 

Pcll- 0-i 1 
Ecir $3 2 
Mean 
F\Z3 

A=-S Se-S 

(. 
4 - - -  z 



S 

(J1.('9 03.73 
(-1 1 . [ 14 03.14 
01 05 = 03.43 = 
03.33 12.15 

ut OL 

As-S Se-S 

As-S Se -S 

, - I- 
C ., - L  



C3CL f,IEf!T Iit EILUTIS, DnTZ TI :?E 

- 0+7 - I 

Ab 5 

S3rCe added 

C;b5 
S o i t  e added 

1025 

l('126 

1°C'; 



Sf-S 

053 - c , &  1 . CKJ 31  

Se-S 

Ab 5 

SpiC E added 
I n t e 1- c ~p t 
S l o p e  
Cc e f f  1 c A ent 
CS?C C C I I C .  

I 
+ 

(354 -' 9 31 f ( ' ( I  

Se -S 

-. 
. .3 

As 

1 

31 

Se-S 

Ee-S 

- c  - -_  
-C 



Abs 
Va 1 LIE? 

0.50 x 

f i b s  
V a  1 de 

- 
- I -  - -  

000163 



fibs 
S o l !  e added 
I n t e - c e;! t 

C o e f  f iciilnt 
Calc COIlIZ 

S l s p e  

067 CAL PLt 

- -  J. - I  a 



Ab 5 
S o i ! e  added 
I n t E 4- c e/= t 
S l o p e  
co €f f 1 c 1 e17 t 
Calc callc 

31 JAty 91 15 25 

31 J X J  91 13.4 

31 J A N  91 13:43 



c ILUf 12,; 

, I - -  
I h  X 

G;s-s Se -2 

v. C'23 
7.30 

('.046 

1 . t-1t-1 31 JAFJ 91 13 5+ 

Se-S 

079 -12 34CF F 103 1 1 . 00 ' 31 J A N  91 13.57 

A b s  
ScAI e a d d s 3  

i f d '  
I '  ' 



CCE % 

O O O l C 7  



Run id F6 9 1 0 3 1 5 2  
THERM0 JAPRELL-ASH VIDEO 2 1  

Element S c  
' 0  

Pos Sample 

1 
2 
3 
6 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1 6  
15 
16 

ICV-2 
CAL BLK 
CRA 
50 PPB 
CAL ELK 
X 
X 
X 
X 
9012108-09 
9012108-09 
9012108-09 
9012108-09 
50 PPB 
CAL ELK 
0 PPB 
5 PPB 
50 PPB 
1DO PPS 

Code 

ICV 
IC6 
CRAO 3 
ccv 
CCB 
X 
X 
x 
X 
MOS 
M1S 
M2S 
M3S 
ccv 
CCB 
wso 
ws1 
ws2 
ws': 

Acquired 01/31/Ql br  SCN 
Crunched 02/01/ql by SLN 
T i m e  13oce 
Processing Protocol 7 / 8 8  

Preparation Client ID 
Method 

Furnace 
Furnace 
Furnace 
Furnace 

ICV 
IC6 
CRA 
ccv 
CC6 
ZZZZZ 
zzzzz 
ZZZZZ 
zzzzz 
PF10280 
PF10281 
PF10282 
PF10283 
ccv 
CCB 
so 
s5 
s50 
SlOO 

Date T i m e  

01/31/91 
01 /31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
0 1 / 3 1 / 9 1  
01/"1/92 

1 7  29 
17 32 
17 36 
17 36 
1 7  39 
1 7  6 1  
17 63 
17 66 
17 68 
17.50 
17 53 
17 55 
17 57 
17 59 
18 02 
17 05 
17 09 
17 13 
17 17 



Operator : K c c  
ackqround : ED 

Time 

Standards Prepared : 

Standards Source: 

I ' )  r\ 
L c r c r  . Run Io: 9 I (77 157 

Elament: 'Se T 1  
Wavelength (-1 : lqr.  
Slitwidth (nm): 

STD3 : 

\ 1 
2 

\ 3 
I 4 

\ 5 
6 

J.7,. \ 

\ 3 
in e"  5 11 

c 12 
\v 13  

F. 14 
I 15 

16 
17 

/ 18 
/ 19 

" 

I 9n 
1 

/ 
&U 

21 
22 
23 
24 
25 
26 
27 
28 

I ii 7 c  
4 U  

37 
38 



000170 



00017t 



PAL El-) 

- -,.- 

I -  IT 
* I  IC 

Se-S 

Sr-S 

1 . ov 31 J A N  91 17 3+ 

Se-S 

L- i .-r ' 1- 



hhS 
S C l  e added 

Abs 
S o i l  e added 
I n t e r c f o t  
SliIFE 
C o = f f  1 c 4. El? t 
Calc. cotnc'. s 

3AP.I 91 17.46 

Se-E 

, 



e 

A b 5  
V a  1 La 
ChfC! 01. 

0.153 
52.12 

ot 

1 .vo 31 J13N 91 18 r12 

Se-S 



Run i d  F6 Qlr331s3 
ERM@ JARRELL-ASH VIDEO 21 

(r - 
E 1 ement Se 

Pos Sample Code 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
16 
15 
16 

ICV-2 
CAL BLK 
CRA 
50 PP8 
CAL ELK 
X 
X 
X 
X 
X 
X 
X 
X 
9012105-01 
9012108-01 
50 PPB 
CAL BLK 
0 PPB 
5 PPE: 
EC PPE 
i1:n p ~ r f  

ICV 
ICB 
CRAO 4 
ccv 
CCB 
X 
X 
X 
X 
X 
X 
X 
X 
S 
AS 
ccv 
CCB 
wsfl 
ws1 
WS2 
WS; 

A c q u i r e d  01/31/21 k j  SLPJ 
Crunched 02/01/'41 b y  SLN 
Time 1305 
P r o c e s s i n g  protocol 7/83 

P r e p a r a t  i o n  Client ID 
Method 

Furnace 
Furnace 

ICV 
IC6 
CRA 
ccv 
CCB 
zzzzz 
zzzzz 
ZZZZZ 
Z Z Z Z Z  
zzzzz 
zzzzz 
ZZZZZ 
ZZZZZ 
PF1020 
PF1020A 
ccv 
CCB 
so 
$5 
590 
S l O J  

Date Time 

01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01 /31/91 
01 /31/91 
O l / Z l / ~ l  

19 20 
19 26 
19 28 
19 32 
19 37 
19 11 
1 9  L5 
19-69 
19 53 
19 57 
20 01 
20 06 
20 10 
20 15 
20 20 
20 26 
20 28 
18 59 
13 03 
1 3  0' 
13 2; 



Operator : 
Background : 

Tine Calrbrated : [gee 5'7 
+ k ,  Standards Prepared : 

Standards Souzce : 
5% 0 3  

1. Callbration: 
2,107:  TC u -z 
3 .  ccv: m,qn 



45-5 Se-S 
S t a n d a r d  2 
ADS 1 0 . G t X  -U.0(38 
Mean (3. 12 -0 (>(-)e 
Pt” -0. 0u2 -c:. or14 
&be 2 0.9(J2 -0.OU7 
Mean 0.002 -0.008 
F‘ /H -0.Ot72 -0.0Q4 
AUTO ZERO 
18: 59:  58 
Thu 31 JAN 1991 .. 

Standard C 
Abs  1 0.046 0.022 5w a 

As-S Se-S 

- 
e !  

.e 
--Lr r - - .  

.) A i * ,  T 

4s 
I.. .. - Mean 0.046 0.022 -- ic.-. -.;* . 

s g%p,H 0,079 0.031 - J  dY - I= - I  -,3!c4- *it..--,+&?++‘ 5. r 

-.i 
.. -. . ic ,,- L . r  . 4-7; ’ - - -- 4 s  -- .. - -3. ?,U 1 

, “ y A b s  2 0.048 0.019 - 
Mean 0.047 0.020 
P/H 0.083 0.025 

Mean 0.047 0.020 
SD 0. (30 1 0.002 

As-S Se-S 

* I -  I * - -  5-2 - *  d <  = - 
000177 



2 93.99 0 240 
AFP CONC 
STD Z C)O 

STD 1 49.87 
STD 2 DIG HI 

STD c 05.58 

AS-S Se-S 

a 000178 



I 
F;W DATA FKGX ADS2PO CkTA SfsTEil Paae 1 

FOS SAMPLE I D  CODE CLIENT ID DILUTIOF! DATE T I N E  

0 0 1  IC‘ J -2  1 .OO* 31 JAN 91 19:2U 

Se-S 
4 

As-S 

Burn 1 
B u r n  2 

RSD 
I Mean 

002 CAL ELL‘ 

48.84 
46.30 
47-37 = 

01.34 03.77 

ICE( 7 I 1 .00x 31 JAN 91 19:24 

Mean 
RSD 
Check 

003 CRA 

DIG HI 
OK 

i CKAo As-S 

01.49 

02.33 = 
33.04 

0 K 

1 .00u 31 JAN 91 19:28 - 
Se-S 

02 (3-7 
V7.21 
(J7.6+ = 
(37.95 

Se-S 

48.92 
49.72 
49.32 = 
01.14 

ot 

Se-S 



KAh DGTCI FKC3M ADS200 DGTd SfSTEM Face 2 

n s t r c m e n t  code: F6 
un ID- 9103103 

FOS SAMFLE ID CODE CLIEPJT ID DILUTIOPJ DATE TIME 

006 PB 

Burn 1 
BJrn 2 
Mean 
RSD 

007 PB 

1 .QOu 31 JArJ 91 19-41 

Se-S 

-00.16 
-00.69 
-00.43 = 

DIG HI -86.97 
- 

ASPEW 31 J A N  91 19:45 

S p i k e  recovery,  % 85.0 j 0 5 . 5  

1 . 0 ,  31 J A N  91 1?:49 

Se-S 

s#-l 3- 
47 (J5 
45.71 = 
c4 8: 

L C S U  

As-S 

48 I? 

46 93 



RAW DATA FRCi'1 ADSETJO DATA SYSTEM 

nsti-ume,it c o d e :  Fo 
un ID- 91031(?3 

FOS SAMFLE ID CODE CLIENT ID DILUTION DATE 

0 1 1  -01 MYF354 1-00, 31 J 

Burn 1 21.65 12.00 

N 9  

Page 3 

TIME 

20:o 

Burn 2 19.69 10.41 
Mean 20.67 = 
RSD 
Sample value 
Spike  added 20.00 
Spihe recovery,  % 80.5 4.1 

r . 

, 
Burn 1 
Burn 2 
Mean 
RSD 

13 -01 e 

04.13 
03.62 
03.87 = 
09.30 

1 .QO, 

Sr-S 

' 2 -  I I 

- 
31 JFIN 91 20:1(3 

31 J A N  91 23:15 

c 



KAW DATA FK0,I ADS200 DATA SYSTEM F a g s  4 I 
nstr,tment cade-  Fo 
un ID. 9103103 

Fa3 SAMFLE  ID COEE CLIENT ID DILUTION DATE TIME 
I 

1.00* 31 JAN 91 20:24 016 3 3  PFE ccv % 
As-S Se-S 

Burn 1 
Burn 2 
Mean 

Check 
I RSD 

017 CAL ELK 

51.75 53.27 
50.94 
52.10 = 
03.16 

OK 

CCB 2- 1.oox -.. 31 JAN 91 20328 

Purn 1 
Burn 2 

I 

As-s 

w= 
allb 

09.69 
09.21 m 19.&(3 

19.991' 

000182 



Run id F3 9103003 
EPMb JARPELL-ASH VIDEO 22E (#2913) @ - 

Element Ph 

Pos Sample 

1 
2 
3 
6 
5 
6 
7 
8 
9 
1 0  
1 1  
1 2  
1 3  
16 
1 5  
16 

I 

20 
2 2  
22 
23 
24. 
25 
26 
27 
28 
29 
30 
3 1  
32 
3; 
76 
,'5 
3% 
37 

'> Q 

ICV-4. 
CAL BLK 
CRA 
50 PPB 
CAL BLK 
PB 
PB 
LCSFW 
LCSFW 
9012108-01 
9012108-01 
9012108-01 
9012108-01 
9012108-01 
X 
50 PPB 
C A C  PLK 
9012105-02 
901210h-r32 
50  , ; 1 1 3 Y - f l 3  
Ql>l: t 0' -P? 
7012103-0L 
3C12108-04. 
QOl2103-05 
~ n i z 1 ~ 8 - 0 ~  
'm 1 2 1 o~ - 06 
Q O I ~ I O ~ - D ~ ,  
50 PPI3 
CAC PCK 
3012108-07 
9012108-07 
9012108-05 
00:2108-08 

' 0  E 1 I3 ' -0 7 
'7~-1121rl 5-10 
Q O 1 2 1 0 3 - 1 0  

'1'1 - 1 I-lL - 11 
L - l  P't  

'ni z in: -139 

~ o i  2 i n p - i  I 

- t  t 

P &  I t ]  -;- 
)lit L o  - 1 -, 

Code 

ICV 
ICB 
CRAO 
ccv 
CCB 
PBW 
ASPBW 
LCSW 
ASLCSW 
s 
AS 
s2 
ASS2 
DS 
X 
ccv 
cce 
5 
A S  
s 
AS 
S 
A S  
S 
A *  
S 
AS 
ccv 
CCB 
S 
A S  
S 
AS 
S 
A S  
S 
AS 

AS 
r c v 
r:c P 

A 3  

c 

~ 

3 

Acquired 01/30/91 by SLN 
Crunched 02/01/91 b y  SLN 
Time 1307 
Processing protocol 7/88 

Preparation Client ID 
Met hod 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 
Furnace 
Fur nape 
Furnac? 
Furnace 
Furnace 
Furnace 
Furnace 
Fur ac e 
Furnace 

Furnace 
Furnace 
Furnaa-e 
Furnace 
Furnace 
FI  rrnac,;. 
Furna,-e 
Furnace 
Furnace 
Furnace 

, 1 J 1 - 7 7  r 

Furna :F  

ICV 
ICB 
CRA 
ccv 
CC8 
PBW 
PBWA 
LCSW 
LCSWA 
PF1020 
PF 1 0 2 0 A  
PF1020D 
PFIO2ODA 
PF102OS 
zzzzz 
ccv 
CCB 
PF1021 
Pi= 10214 
P F 1 0 2 2  
PF1022A 
PF1023 
PF 1 0 2 3 A  
PF102L 
PF102LA 
PF1025 
PF1025A 
ccv 
CCB 
PF1026 
PF1026A 
PF1027 
PF1027A 
PF1028 
PF13'2dA 
P F l 0 2 Q  
PF1029A 
PFln30 
PF 107(1A 
CC'V 

T_P 

~ ~ 1 0 7 1  
PFlO'T A 

Date Time 

01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/9l 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01 / 30  1 9 1  
01/30/91 
01 /30/91 
01 /30 / 9 1  
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 

01/30/Q1 
01/30/~1 

03 / = m / Q l  

01/30/Ql 

01 / 30 /'I 1 
01/30/91 
01;~~n'c72 
01,"11/: 1 
n; KO, '11 
ni;3n/0~ 

01/30/91 
01/30/91 

1s 55 
1 8  5s 
19 03 
19 07 
1 9  11 
19 1 5  
19 19 
1 9  23 
19 27 
19 31  
1 9  35 
1 9  39 
19 66 
19.68 
19 52 
19 56 
20 00 
20 04. 
20 08 
20 1 2  
213 1 5  
20 20 
20 24. 
20 28 
20 32 
20 36 
20 60 
20 66 

20 52 
20 56 
21 00 
21 04 
21 0 1  
21 1 2  
2 1  1 5  
21 20 
2 1  2LL 
21. 3' 
21 7 -  

' 3  f 

21 45  

20 1a 

h ,I  



u LL 

U 

U C  

i9 
5 0  
c3 
b, cI 

5 
50 
55 
56 
57 
E, 8 
59 
60 
GI 
6 2  
63 
f>L 
6 5 

f 1 1 ! l - - J  
- ? I  I I J ' - l -  

1 ' 5  , d 

r-I I 1-If - c 

901L10&-15 

~ @ l ; ' l O P - ? t ;  
' @  PPR 

3 r i i  - 1  E 

901x08-16 

AL bL k 
9012108-17 
901210t3-17 
4012108-18 
9012108-18 
9012108-13 
9012108-19 
50 PPB 
c A L  BLIX 
0 PPR 
3 PPB 

100 PPB 
50 P F E  

,- 

P 

:r 

c, 
A S  
s 
AC 
C T b  
cce  
s 
A S  
s 
AS 
S 
A S  
CCV 

wso 
wc1 
ws2 
wc3 

cce 

Furnace 
F u r  rr a c e 
Furnace 
Furnace 
Furnace 
Furnace 

I'F 7 I-?;, 

FF 1:i"A 
r :  13;- 
f= 1--3.& 
I 113-u 
F ' F 1 0 7 + A  
Pf-1035 
F'F 1 0 3 5 & 
ccv 
CCB 
PF103a 
PF IO36A 
PF1037 
PF1037A 
PF1038 
PF1038A 
ccv 
CCR 
SO 
s3 

s 1 CIO 

r -  

550 

I ?  
- c  

J /  

1 1: 

2- C I T )  

2 2  'I' 
c >  1 7  

L L  rJ 

LL 2 5  
22 24 
22 33 
22 3 7  
22 L1 
22 L 5  
22 69 
22 53 
22 57 
18 ;'7 
I 8  61 
18 L S  
18 L L 9  

- L 

r r  

1- 

000184 



l F I-J C, Sari+ 1 E’ Co I C  P r  e P 6r a t I or1 Cl ien t  I D  D a t p  T i m e  
I ?le t h 35( 

20 
21 
22 
23 
26 
25 
26 
27 
28 

30 
31 
32 
23 
3k 
35 
36 
37 
38 
39 
60 
61 
6 2  

I 

1 29 

I 

IC L -U 
CAL bL K 
CPA 
5 0  PP6 
CAL B L K  
PE? 
PE? 
LCSFW 
L r =, 7 IA 
901 2 10: - C J 1  
=, 0 1 2 1 02  -@I 
c-012109-01 
‘.01- L Q P - @ l  
c’cl: Z7~1c-01 
x 
5 0  FPP 
C A L  PLK 
9012108-02 
9012108-02 
9012108-03 
9012108-03 
9012108-01 
9012108-01 
9012108-05 
9012108-05 
9012108-06 
9012108-06 
50 PP8 
CAL BLK 
9012108-07 
9012108-07 
9012108-08 
9012108-c38 
9012108-09 
0012108-09 
9012108-10 
QO12108-10 
9032108-11 
QO12105-11 
50 PPB 
C A L  E L K  
901Z108-12 
9012108-12 

i f V  
ICE 
CRAO 
CCJ 
CCB  
PEW 
ASPBW 
LCSW 
ASLCSW 
5 
AS 
s2 
ASS2 
c s 
x 
c cv 
CCF 
S 
A S  
S 
AS 
S 
AS 
S 
A S  
S 
A S  
ccv 
CCB 
S 
AS 
S 
A S  
S 
A S  
S 
AS 
s 
A S  
ccv 
CCB 
S 
A S  

Furnace 
Furnace 
Furnace 
FLtrnace 
Fur icmc e 
Furnace 
F u r (-1 a c e 
F u r n a c e  
f IJTtlFCP 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 
Furnace 

I cv 
5 CB 
CFA 
ccv 
CCB 
P6W 
P B W A  
LCSW 
LCSWA 
PF1020 
PF1020A 
PF1020D 
PF3 0 2 0 D A  
PFlr7205 
ZZZZZ 
ccv 
CCB 
PF1021 
PFlOZlA 
PF1022 
PF1022A 
PF1023 
PF1023A 
PF1026 
PF1021A 
PF1025 
PF1025A 
ccv 
CCB 
PF1026 
PF1026A 
PF1027 
PF1027A 
PF1028 
PF1028A 
PF 1029 
PF1029A 
PF1030 
PF1030A 
ccv 
CCB 
PF1031 
P F l O 3 l A  

C;1/‘@;91 

01/30/91 

01 /30/91 
Ol/SO/91 
01/30/91 
01/30/Q1 
01  /30/91 
01/30/91 

01/30/91 
03 /30/91 
0 1 ~ ~ 0 / 9 1  
0‘I ‘?0’91 
c11/30/91 
01 /30 131 

01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
0 1 /30/ 9 1 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 
01/30/91 

01 / ?o , JQl  

01/3o/s1 

IC0 5: 
18 519 
19 OS 
19 07 
19 11 
19 15 
19 19 
19 23 
13 27 
19 31 
19 35 
19 30 
19 L6 
39 L8 
19 52 
19 56 
20 00 
20.01 
20 08 
20 12 
20 16 
20 I20 
20.26 
20 : 28 
20 32 
20 36 
20-60 
20 66 

20 52 
20 56 
21 00 
21:06 
21.08 
21 12 
21 16 
21.20 
21 26 
21 28 
21 32 
21 36 
21 L O  
21 15 

20 &a 



u. 

c -n~  I?-17 
11 I C r  
' 2  -I< I L L  

3 1  1 1 c1: - 1 L1 

-c~l2loE!- ;  
-/012 105- 15 
5012108-16 
uo12 102- lh 
E n  F'FB 
C A L  ?>:ILK 
Cc112.108-17 
f i o i 3 i n s - i i ~  
9012108-i8 
9012108-15 
QO12108-19 
9012105-19 
50 PPB 

C PPE 
10 PPB 
SO PPE 
lCl0 PFB 

C A L  F'LK 

zc 
C 

A 5 
5 
A S  
CCV 
CCt3 
S 
A S  
S 
AS 
S 
A S  
cc3 
C5C  
W>,O 

ws1 
WS? 
hl5 3 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

FFlf '52 
F' IC '2 r 

T'F In- 
F rim;-+, 
PF 1 n :., 
PF107,uA 
PF1035 
PF1 O 7  E A 
CCV 
CCB 
PF1036 
PF1036A 
PF1037 
PF1037A 
PF1038 
PF1038A 
ccv 
CCE 
so 
310 
S 5 0  
SlDO 

000186 

1 -  



Standards Prepared: I \6z&% 

Standards Source: 
1. Calibration- cc ? , *  

% a) 
Operator : X L  
Background: @S; BD A 

- 
Wavelength- Tam) : 7 Zk 5!J 
Slltwldth (am): t 
Integration Time (sec) : f 

STD1: O STDZ: io  
STD3: R, STD4: w 

COMMENTS SAMPLE ID DILUTION COMMENTS 
A 
2 
3 

~ 

16 
17 

WA”4 1 18 
3 5D c 19 

20 
21 
22 
23 

~ 

- 1  

02 
A 
69 

b3A 
I Lhno/., 

Lllrr 
1 4  
25 
26 
27 
28 
29 
30 
31 
32 
33  
34  

06 
mt% A 



GFAA RUN 3TNCY SHEET 

SKINNER A?? D SHZRYAN 
A 

COMMENTS 

B 

COMYENTS SAHPLE I D  DILUTION 
40 cc3 
41 - 
4 2  1 2  
43 \3 h 
44 
45 \? & 
4 6  IU 

- 3 4  L& 

55 - 
5 6  IE - -  
57 
58 
59 
60  
6 1  
62  
63 
64 
6 5  
66 
67 
68 
69 

e 

I L  
7 3  
7 4  
75 
7 6  
77 
7 8  
79 
80  
81 
82 
8 3  
a4 
95 

' 0  



000189 



e- - -  ' 

- 
L 

f b - S  T1-3 

ICb \ 30 JAN $1 19:59 1 00 

r b-S Tl-S 

I I (  .37 
I I f )  9,) 

00 .03  = 
J5.36 c-  

Ot 

1 00 

rb-S T 1 -  S 

Mean 
KSD 

ccv \ 1 OOA 30 JAN 9 1  19:07 

Fb-S T1-S 

Purn 1 
Pco-n 2 
Mean 
F SD 
Check 

48.63 
48 19 
48 41 = 
(-)( .64 

OI 

49.49 
48 94 
49.22 = 
O ( ) .  75 

0 \: 

CCB ' on5 CAL FLt 1 (-10 x 30 J Q N  91 1 9 : 1 1  

Fb-S T1-S 



-54 4 \ 
T1-S 

EL\l-n 1 
B u r n  2 
M e a n  
KSD 

Fb-S T1-S 

51.03 46 72 
50 95 46.31 
50.99 = 46.51 = 
(,i). 1 (J (N. 62 

, 
009 LCSFW ASLCSW 1 . 00 < 3(J JAN 91 19:27 

Fb-S T1-S 

I burn 1 72.38 
Eul-17 2 60.28 
Mean 70 33 = 
KSD 04.12 
Samp 1 e va 1 Lie 5C) . 99 
Spik e added 20 (>(I 
S p i l e  recovery,  X 96.7 

63-67 
64.04 
64.85 = 
(-11.77 
46.91 
20 . or, 
91.7 

03.53 
' ) 3 ,  c9 
(3.61 = 
03. 13 

(I(-)  . 23 
00.37 
O(J 33 = 
I t  96 



J a - -  - 

Fb-E, TL-S  

E ~ I J I - ) ~  1 
EC0'17 2 
Mean 
KSD 
Samp 1 e va 1 ue 
Spil e added 
S p i l  e r e c a v e r y ,  % 

Fb-S 

24.6V 
23 44 
24 06 = 
03.66 
4.65  

20.00 
97. v 

T1-S 

07.23 
OB. 19 
07.71 = 
1)8.79 
2.  OOU 
E!(-) . 00 
38.6 

Fb-S T1-S 

Eurn 1 
Sclrn 2 
Mean 
KSD 

22 (37 
21.45 
21 76 = 
02 U l  

18.63 
18.73 
18.68 = 
(3 . 3 7 

Fb-S T1-S 

27.82 
26 62 = 000193 



<' I7  C A L  ELt CtE 2, 

Fb-S T I - 5  

Mean ( J O  43 = 
KSD RIG HI 

32CFF1021A 1 .W).: 30 JAN 91 2(:):08 

T1-S 

<I19 -02 

B~ti-n 1 
B u r n  2 
Mean 
F\SD 
Sample value 
Spii e added 
SpiC e recovery,  % 

v7.15 
u7.99 
(37 . 57 = 
()7.63 

2 . )U 
E( 1 . QO 

37.8  

S 32CF F l(322 1 . OOA 30 JAN 91 2~): 1 2  02C' -03 

Fb-S T1-S 



- -  
I 'T-' 

i, 2 4 

I 

0 

CS-S TI -E 

F t - E  !-1-s 

F b - S  T1-S 

t.Lt1-17 1 21 65 
Lt I\-n 2 21.47 
Mean 21.Ql = 
F S D  oo. 38 
Samp 1 e va 1 ue 3.99 
Spike added 2( ) . ( 
Sp1l e rBcclLBry.  % 89.6 

07.78 
(18 16 
07 97 = 
03.36 
2. OOU 

2n. 00 
39.8  

Fb-S T1-S 

Fb-S T1-S 



E u r n  1 
PLI1-17 2 
Mean 
KSD 
Checl  

rrS0 -07 

rb-S TI -S 

Fb-S T1-S 

52 86 52.67 
52.63 50.75 
52 74 = 51.71 = 
(I(> , 3( 1 ('2.62 

0 t< 0 t< 

CCE 3 1 , oc3y 30 JAN 91 20:48 

S 

Fb-S 11-S 

Fb-S 

34CF F 1 (126 1 .oo 30 JAN 91 20:52 

T1-S 



- 1 '  
i- 

0 5 2  s 3 4 C F  F 1 (127 1 . O('  

Ft -5 T I - 5  

Fb-S T1-S 

BLII-1-I 1 21 49 
E l i \ - \ I  2 21 98 
Mean 21.73 = 
KSD 0 1  59 
Samp 1 e va 1 ue 1.48 
SpiL  e added 2( ) . ( ) (J  

Sp 11 E recctvery , % 101.2 

0?.55 
09.43 
09.49 = 
00.88 

2 ,  oou 
20.00 
47.4 

034 -00 S 34CF t- 1 (I28 1 .oo i. 

Fb-S Tl-S 

03.53 ( 10. 90 
03.22 .C)8 
')3.37 = no 41 = 
Ob 49 DIG HI 

F b - S  T1-S 

3!) J A N  91 2 1  -00 

30 JAN 91 21 : 08 

3C) JAN 91 21:12 

000137 



- r -  - 

PLII -n  1 
E u r n  2 
Mean 
f i S D  

F b - S  T1-S 

v39 -11 4s 34CPF 1 ( ) 3 0 A  1 . ( X ) x  30 JAN 91 21.28 

F b - S  T1-S 

5urn 1 24 . (36 
El.11-n 2 23.94 
Mean 24 .  (30 = 
KSD (-)n . 35 
Samp 1 e va 1 ue 1.65 
S p i l  e added 2rI 00 
Ep iI e r e c o v e r y ,  % 111 8 

49 15 
49.80 000198 



- -  

i -  - - -  @,- = I '  

F t - 5  

I (-4.2 -12 5 3 . t C F F 1  )31 30 JAN 91 21 40 

Cb-S 

Mean 
KSD 
Sample value 
S p i l  e added 
Sp 11 e r e c o v e r y ,  % 

(144 -13 s 34CF F 1 (132 30 JAN 91 21:49 

Fb-S Tl-S 

Bur17 1 
Purn 2 
Mean 
KSD 

("t5 -13 AS 34CF F 1 ( 1324 1 . ( )C.)Y 30 JAN 91 21:93 

Fb-S T1-S 



I (14: -1' .J 

I. F b - S  T1-S 

047 -15 A S  34CF F 1 C)34A 1 . U T )  < 30 JAN 91 22:09 

Fb-S T1-S 

Eurn 1 22. C)6 
L u r  I7 2 22 32 
Mean 22 19 = 
F SD ( t(-) . 82 
Sdmple value 2 81 
Spil e added 2(. ) . [ I C )  

Sp 1 I e recoverv,  f: '76 9 

050 -16 S 34CF F 1 ( 135 1 ( )[-I .' 3(3 JAN 91 22.13 

F b - S  T1-S 

000200 



- -e I: 

g a-5 T 1-s 

30 JAN 91 22 21 ccv 5 1 00 

T1-S 

Fb-S T1-S  

l3LII-l-l 1 
E u r n  2 
Mean 
f i S D  
ChecL 

( 7 0  26 
00.51 
( 3 0 .  38 = 
46 31 

OP 

S 34CF F 1 [ 136 30 JAN 91 22.29 

Fb-S T1-S 

v3 16 
02.53 
02.84 = 
15.66 

AS 3 4 C F  F 1 [ 136A 1 . sun 30 J A N  91 22:33 

F b - S  T1- S 

22 39 
22.48 
22 43 = 
01) 28 
E 64 

;o 
t r g  < )  
/+ 

000z01 



Eurn 1 
Fu1-I1 2 
M e i i n  
KSD 

-19 

Ectrn 1 
ELll-17 2 
Mean 
KSD 
Samp 1 e va 1 ue 
Spil e added 
Sp 1 I e 1-ecclvery , % 

3)  F F B  

Bur17 1 
-11-n 2 

t 'E?+ n 
F;FD 

FS 34CF F 1 ( 1379 

f b-S 

Fb-S 

02 59 
02 1 1  
0 2  35 = 
14 42  

A S  34CF F 1 [-)38A 

Fb-S 

23 2L) 
23 .26  
23 .23  = 
0 0 .  18 

2 .35  
20 cx3 
l v 4 . 4  

b CCV 

Fb-S TI-S 

3o J A N  91 22.41 

30 JAN 91 2 2 : 4 9  

30 JAN 91 22:53 

O O O Z ~ ~  

ZC 2;j. ot ot 



F ti-5 TI-S 

\ 

000203 



P c  5 

1 
2 
3 
d 

6 
7 
8 
9 

10 
1 1  
13 
3 3  
3 -  
1 5 
1 6  
17 
36 

E 
c 

37 

Sarrlple 

I r i  - q  

C A L  B L K  
CRA 
50 PPB 
C A L  B L K  

FB 
pe 

m i z i m - n 2  
9012108-02 

~0321OCoJ-11) 
Q013108-10 
x 
X 
X 

50 P P R  
C A L  B L K  
0 PPB 
3 PPB 
50 PPB 
100 PPB 

Code 

1 c  v 
I C B  
CRAO 
ccv 
C C B  
PRW 
ASPBW 
S 
A S  
s 
A S  
X 
x 

x 
ccv 
ccE3 
wso 
ws1 
ws2 
ws3 

h 

P r  r P a I- a t 1 o 1-1 
M e t h c l d  

Furnace 
Furnace 
Furnace 
Furnsce 
F u r n a c  E 
Fur n a c e 

A c q u i r e d  
f r u t i i  ti+ 3 
T me 
PI - , -?  - *  1 

Client ID 

ICV 
I C B  
CRA 
ccv 
C C B  
PEW 
PBWA 
PF1021 
PFl(l21A 

P F 1 0 2 9 A  
zzzzz 
zzzzz 
ZZZZZ 

ccv 
C C B  
so 
53 
S50 
SlOO 

~ ~ 1 0 2 9  

-9-777- 
LLLLL 

Date 

0 1  'TI '"I 
0 1  /31/31 
0 1 / 2 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
0 3  1 3 1  191 
01/.31/91 
01/31/91 
c\1,/31/C~1 
01 lTl/Ql 
0: / '1 /GI 
01/31/01 
01 / 3 1 / 9 1  
01/31/91 
01/31/61 
01/31/91 
01/31/91 
01/31/91 

TJme 

:L, = -  
11 0 1  
1 1  05 
1 1  09 
1 1  1 3  
11 1 7  
11 21 
11 25 
11 29 
3 1  33 
1 1  3 7  
11 Ll 
1 1  6 5  
1 1  uo 
11 52 
1 1  57 
12 01 
10 61 
10 ci5 
10 69 
1 0  53 



1 
7 

6 
5 
5 
7 
E: 
9 

1 0  
11 
12 

I d  
15 
16 
1 7  

7 
c 

1 7  

2 1  
22 
23 
26 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
36 
35 
36 

I 37 

I (  - L 

CAL ELK 
CRA  
5 0  PPI3 
C A L  ELK 
FE 
PB 
x 
x 
Y, 
X 
9 U l L 1 3 3 - 0 1  
"01 'lT'--- - pi 
9r1122ne-r-l; 
"C! 210: -C)2 

raL ELK 
901Z105-03 
9012108-03 
9012108-OCL 
901210E-06 
3 0 1 2 1 0 8 - 0 5  
9012108-05 
9012108-1L 
9012108-11 
9012108-15 
9 0 1 2 1 0 8 - 1 5  
50 PPB 
C A L  BLK 
9012108-17 
9012108-17 
50 PPB 
CAL BLK 
0 PPB 
10 PPB 
50 PPB 
1 0 0  PPB 

50 r m  

ICV 
ICB 
CRAO 
ccv 
CCB 
PBW 
ASPBW 
X 
X 
x 
X 
5-2 
A S S 2  
S 
A S  
ccv 
cce 
s 
AS 
S 
A S  
S 
A S  
S 
A S  
S 
A S  
ccv 
CCB 
S 
A S  
ccv 
CCB 
wso 
ws1 
ws2 
ws3 

Prepat-at ion Client ID Date  T 1 nie 
M c " h 7 d  

F u t-na c e 
Furnape 
Fi~i-nt=: 
T u r  nisce 

Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 
Furnace 

Furnace 
Furnace 

Ir 
ICB 
C R A  
ccv 
CCB 
PBW 
PBWA 
ZZZZZ 
ZZZZZ 
ZZZZZ 
zzzzz 
FF1020D 
PF 1 O2ODA  
FF1023 
PF1021A 
ccv 
CCB 
PF1022 
PF1022A 
PF1023 
PF1023A 
PF1026 
PF102LA 
PF1033 
PF1033A 
PF1036 
PFlO36A 
ccv 
CCB 
PF1036 
PF1036A 
ccv 
CCB 
so 
s10 
S50 
SlOO 

CI 1 / -. L ,'G 1 
01 / 3 1 / 9 1  
03 / 3 1 / 9 1  
0 1  /Z 1/91 
0 1 / 3 1 / 9 1  
01 /31/91 
0 1 / 3 1 / 9 1  
0 1 / 3 1 / 9 1  
03 1 3 3  191 
0 1  /?1/91 
0 1 / 3 1 / 9 1  
01 /31/Q1 
01/33 /91 
01 /31/91 
0 1  / 3 1 / 9 1  
c13/31/91 
01 /31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
0 1 / 3 1 / 9 1  
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 
01/31/91 

1Ct F' 
1 1  u 1  
1 1  OS 
1 1  09 
11 1 3  
1 1  1 7  
1 1  21 
1 1  25 
1 1  29 
1 3  33 
11 37 
1 1  6 1  
1 1  55 
1 3  69 
1 1  53 
11 57 

1 2  05 
12 09 
12.13 
12 18 
12 22 
12 26 
1 2 - 3 0  
12 36 
1 2  38 
12 62 
1 2 - 6 6  
12 50 
12 51 
12.58 
13 02 
13 06 
10 61 
10 65 
10.19 
10 53 

12 n i  

000205 



Operator:  -bw Standards Prepared: \!3,!qr 
Background: & ED 

me Calibrated: - Ig1q \ 
- 1  

e.Uil 
Standards Source: 
1.  Calibration:  
2. Icv: z(-b-y 
3. ccv: 5c>r,;3 

1 

i' I 
d i s c  # 

=cq 

4 V13,lOb 
B 

Run I D :  qIm/r1 

Wavelength (run) : 2>b 4 
Slatwidth (nm): 
Integration Tune (see)  : 3 

Elemeat: Sa Q' 

1 

STD1: 0 STD2: / t \  

STD3: S T D I :  /m 

W Wavelength Fnm) : 3 
Slitwidth (nm) : \ 

Integration Tune ( s e d  : 3 
~- 

Integration Tune (see)  : ,3 

COMMENTS DILUTION SAMPLE ID COMMENTS 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
J 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
27 
38 
39 

I 

\ 
~ 

\ 

L 
13 / 
1% " 
I I , ,  

Cc 
C cn 



Normal Callbratior, 

RINSE 

4 ormal Zzlibration 
RINSE 

Pb-S T1-S 
S t a n d a r d  Z \ O/O 
Abs 1 -0 002 0 001 
Mean -0 002 0 001 
P/H 0 001 -0 001 
Abs 2 0 0 0 0  0 001 
Mean -0 001 0 001 
P/H 0 001 -0 001 
AUTO ZERO 
10 41 04 
Thu 31 J A N  1991 

rL, 5 TI-? 
Ftc\,-d-ll-d c s - ; ~ a  3/,0 

- 7  , lr 1 _ _  ;L 5 1 
YL a '7 i I , I -  -- 
F 'I-{ ' * L  - 3  

7 ( 1  t El &I!? -7 - 
rlesr7 [ O( 3 f 121 

I r2 - m 

P- 

~ F ' H  ( 8  J. 1 f f'jb 

000207 



I J  

2 

I ,B 2 

F b - S  T1-S 

- 0 0 . 0 4  
- O ( j  56 
-00 31 = 
PIG HI 

Cl 

Fb-  s 

( )9.02 
09.13 
09. (37 = 
00.83 

M e a l l  

F S D  

1 ccv 

Fb-S Tl-S 

bu1-I1 1 
Fu 1- 17 E? 
Mean 
FSD 
Check 

49.83 
43 37 
49.6~ = 
( I (  ,65 

0 t,.. 

1 . f>t ) ,J  31 JAN 91 11:13 CCB \ 
Fb-S TI-S 



, 

F b - S  

-00 8 
- 00 3 
-00. 1 = 
-94 63 F (32 3 1 

02.56 
02 43 = 
0 7 . 2 4  

oo? -02 AS 32CFF1021A 31 JAN 91 11:29 
I 

Fb-S T1- 
I 

bur17 1 23.83 
Burn 2 21.90 
MEan 22.90 = 
KSD 71 
Sarnp 1 e va 1 LE 2.43 

S p i l  e recavei-y, % 102.4 
I 

31 JAN 91 11:33 

S p i l  e added 2u . ( 1f 1 

ol.0 -10  S 34CF F l(329 00 

Fb-S 

000z10 



* - - - -  

,I3 - I '  

nul-17 1 
LL\r'n 2 
Mean 
KSD 
Saqple va lue  
S p i l e  added 
P p i l  e 1-ecovei-y, % 

Eul-17 1 
rjclI-17 2 
Mean 
KED 

1 015 -02  

31 J A N  E31 11.41 

32CFF 1( 12 1 5. ( - I O >  31 JAN 91 11:49 

T1-S 

(,O .25 
-( )O. 48 
-o(-). 12 = 
DIG HI 

FS 32CFT1021A 5.00 : 31 JAN 91 11:53 

TI.-S 

000211 



a D u r n  I 
EUI-17 2 
M e a n  
KSD 

ELI1-n 1 
EU1-n 2 
Mean 
KSD 
Sample value 
E p i i  e ddded 

I a ! I  

1 ,oo 

f b-S T 1 - 5  

63.5 

J . LIT) ,: r 32CF F 1 u23 

Fb-S Tl-S 

Sp 11  e recovery,  % 

(320 -134 5 

E L ( ~ - I T  1 
burn 2 
FIE 31-1 
r -C. 

31 J A N  “1 12.01 

31 JAN 91 12:09 

31 J A N  91 12:13 

aoo2i2 



I 

I= 34CF F l(333 J (.I( 1 ’ 

T1-S 

-14 

34CF F 1 ( 133G 5. OC) ,. 

T1-S 

-14 

31 JrlN $1 12.22 

31 JAN 91 12:30 

31 JAN 91 12:34 

0002%3 



- r  
L 

Fb-S T1-S 

B u r n  1 
El.1rn 2 
rtean 
KSD 
Checl 

1 00' 31 JAN Cl 1E 46 

T1-S 
3 

50.40 
49 07 
49 73 = 
01.89 

0 t< 0 t< 

1 . OC),t 31 JA N  91 12:50 

DIG 1-41 **+ \ 



e - -  



TECHNICON M F R C l l P Y  ANALYZFH [#SS1199A-n I 

Element Hg 

SamD 1 e 

0 PPR 
n 5 PPR 
1.0 PPB 
2 f-l PPH 
5 CI PPR 
ICV-E, 
CAL Sl K 

CAL RLK 
X 
X 
x 
X 
x 
x 
% 
>: 

7 I-[ p s  p 
T A L  RI Y 
X 
X 
X 
X 
X 
X 
X 
X 
2 1 1  P F P  
('AL HL K 
Y 

Y 
x 
X 
Y 

3 n PPR 

,- 

I I  7 = +  

A J  PI 

Code 

wsn 
ws1 
WS? 
us3 
WS6 
xcv 
ICE3 
CCV 
CCR 
X 
X 
X 
X 
X 
X 
X 
X 
X 
[' 

cce 
X 
X 
X 
X 
X 
X 
X 
X 

C C P  
X 
X 
X 
X 
x 
x 

ccv 

I [*b 

I ( +  
-E id 

L 

- 7  
I )= 

c 

P r t v a r n t  ion CLicnt I D  
Method 

Date T i m e  



rode 

5 
4 

5 
s 
S 
CCV 

5 
S 
5 
S 
S 
S 
5 
S 
S 
S 
ccv 
CCB 

c ru  

PrPoarRt 1 nn 
M e t h o d  

M e r r i i r v  
M e r c u r y  
M e r c u r y  
M e r  cur y 
M e r  c ur Y 

M e r c u r y  
M e r c u r y  
M e r  c ur y 
M e r c u r y  
M e r  c ut- y 

M e r c c i r v  
M e r r u r r  
M e r c u r y  
M e r c u r y  
M e r c u r y  

PFln22 
PFln33 
PFl.036 
PF 1025 
PF11726 
CCV 
CCR 
PF3 027 
PFI03R 
P F l Q 2 9  

PF 1 B 3 3 
PFITIT? 
PFln33 
PFlQTL 
PF1035 
PF11136 
ccv 
CCR 

PFI om 

n i  / 0 2 / 9 2  
ni/1-1?/91 

01/02/91 
O I / O ~ / ~ J  
oi/n2/91 
m /03/93 

n i/a?/9i  

ni /c13/93 

01/03/91 
01/02/91 

ni/o2/91 
n1/03/91 

OI/(l2/91 
fl1/02/91 

QI /O2/91 

01/02/91 

01/03/91 

01/02/91 
01/02/91 

I1 cL3 
I1 cc6 
1 1  69 
11 5 2  
11 5 5  
3 1  5 8  

12 n1 
I ?  no 
1 2  n7 
13 i n  
12 13 
33 36 
I 2  19 
13-23 
12 25 
13-38 
12 31 
12 36 
22 37 



SEQ NO: zf 
RUN IDS: 

SXINER MERCURY BENCH SHEET Pg 1 of 2 

KETH0D:YG 
WAVELENGTH 253.7 mm 

CALIBRATION TIME 731  

DATE: / - 3 - 9 /  
STANDARD SOURCE 

01 BLANK 
02 0.5 PPB 
03 1.0 PPB 
04 2.0 PPB 
OS 5.0 PPB 

29 Czu 
3 0  Crb 



C Shennan Labs 
ATOMIC ABSORPTION 
BEN- SHEET 

Pg 2 or  2 

44 I 1 i c t b  

69 
70 
71 
72  
73 

~~~~ ~ 

7 5  
7 6  
77 

7 9  
8 0  
8 1  
82  
8 3  
8 4  
85 

7a 



I 

i 
I -  

t 

. -  I 
I 

I- 
t - -  - I 1 - - I  

- I  

I 
I I i I 



I t I 

I 
I ! I I - i -  - \  I 

- I  f I 

I i ' - i  i 
1 - -  

I 
I I 1 1- - I 

I I -  - I -  I -  - 1 -  ' I 
I 

I I I I 1 I -I---[--/ -=L--iz-I-j I I I I I I I I j - ---,- __ 
I I I I I I 1 I I ,  
I I I 1 I ---t--p--.- l--l4-t--t - I 

I I I I I 1 I I , I I 

I I 1 I 1 i I ! I - .  I -1 ~ -1 1 - I 
~~ 

I I I 1 I I I I I I I I 

. 



I 
I 
I I I 

I 

I I I 



I 

1 +I I _  
I I I I I I - -  

I *  I I I 

I I I I I I 
I I I 1 1 I 

- I I I J I ' I  I I I 
I I '-1 I I I I 

I I I 1 
1 I & ;  I I I 

I I I I 

-- 
I , 

I 
I 

1 

I 
I I 

I I 1 

I I I 



a 

0 3  

0 7  

- A I \  Skinnmr f Sherman Labs 
SEQ NO: &-\ COLD v3LpovR ATOMIC ABSORPTION 

WCB SHEfi 
Pq 2 o f %  

SAMPLE ID CLIZXC ID 

4 3 3  

67 01 f 
68 D L  
69 9-5 

.. 
7 8  / G  
79 x . _  
8 0  G Z  
81 coc/3 
82 
83 

W V 

W V 

e I 

I 1 
I 

I 



a 

CALIBRATION 

01 BLANR 
02 0.5 PPB 
03 1.0 PPB 
04 2.0 PPB 
05 5.0 PPB 

SAMPLE ID CLIENT ID 
06 ICV-5 ICV 
07 CAL BLX ICB 
o a d r  v 

a 

+’ 

A I 

23 09 / 1 o o y  
24 0 6  !#, 10 0 7 - 
2s 31 l o o  6 
26 rL?/ 
27 
28 L 1 0 0 7  
29 JS I? c f F )  ut96 

27 
28 OF L 1 0 0 7  
29 JS I? c f F )  ut96 

38  r//u 
39 - 



7 'Zlh 

P O %  

t 
3 
3 
6 
5 
6 
7 
8 

I 9 
10 
11 
13 
1 5  

Si imo L P  

0 PPR 
n 5 PPP 
I 0 P P R  

5 n PPR 
ICV-5 
C A L  R L K  

2 n PPH 

2.0 PPB 
rcli PIX 
x 
P R  
Y f l 1 2 1 Q 8 - 1 8 P  
sn 13 inx- 19p 
3 n PPR 
(-AI  Pll Y 

ANAL Y 7 F H  I s t C S L 3  99A-111 

Code P r e o a r a t  inn 
Method 

wsn 
WS1 
WS? 
ws3 
WS6 
ICV 
TCP 
ccv 
CCB 
X 
PRW M e r  c iir Y 
ci M e r c c i r  Y 
s M e r c i r r v  
cc v 
r i- P 

A c a u l r e d  
C r  unc h ed 
Time 
Proressins 

C L i e n t  IO 

sn 

SI n 
so 5 

$ 3  0 
s5 0 
I C V  
TCB 
ccv 
CCB 
zzzzz 
PRW 
PF1077 
PF103R 
CCV 
c CR 

Date 



e 

t i  

a 

I I -pi+-- I , ~- 
I !  I I !  I 

I '  
- & 

I I I , , I I >  - I I I !  I 
I I I I I I 

1 I I 1 I 
I I I 

'L-Q I ' j r;: 
1 1 ' 1 ' 1  1 I - I l l  I I- ; 

1 1  1 1  
I I  

1 

I I I I 
1 -  

I i -I-- i -- 
I I 

I I I I I I 1 I I - I I 1 ' 1  1 I I l l , !  

I 1 I I 1 1 
I I r I  I 1 I I I I I I 

I I I I I I I 1 I I I I 
I I 1 I I - ! -u ! - .  - 1 







I 



I 

I 1 -  

I 

- , -  
I 

1 -  
I 

, 
I I 

I -  
' I  I i 

I I -4-  
I 

I I 



PF 1 n?OS 
PF 1020 
PFlO20D 
PF1021 
PF1022 
PF1023 
PF1026 

PF1026 
PF1027 
PFlO2R 

PF1030 
P f lO3 l  
PF1032 
PF1033 

PFlOZS 

p ~ i n 2 9  

a;;: 
P F 1 0 h  
PC1277  

?Flit3 

ton o 
inn 0 

ion o 
100 n 

100 0 

1OlJ n 
100 0 
tor3 0 
100 n 
in0 o 
io0 n 
100 0 
100 0 
100 0 
inn n 
i o n  n 
inn n 
f Gl J  It 

lllil 0 
l i f l l  $1 

1I l I l  ;I 

L l l r J  I 

1lJl7 I J  

i an ion 0 
100 100 n 

100 ion n 
ion ion n 

i no too n 

i on 100 0 
100 100 0 

1011 100 D 

loo 100 0 
100 100 0 
in0 100 0 
inn i n 0  o 
inn ion o 

1 no ion D 

100 in0 0 

ton i n l t  o 

i on 100 I1 

1 no 100 0 

lOfl tilo u 

1 1 ~ 0  ln l l  J 

1 Pfi 1Ofi It 

'no 
10' L7 

1 i3n ion 17 

1 no ion n 
100 100 n 

1 no ion 0 
in0 ion n 
100 ion 0 
inn inn n 

100 100 I! 
1 no 100 0 

100 100 0 
100 100 0 
ion 100 0 

i no 100 0 

100 100 0 

1 on 1110 n 

tnn ion n 

ion ion o 
I on inn n 
ton inn o 
1 l l i l  1nil n 
f IIrl 1 1 i i J  1 1  

1 iiP jntl 1 1  

in6 
100 
ion 
100 
ion 
ton 

inn 
1 no 

inn 
1 no 
inn 

100 

100 
100 

100 
100 
IO@ 
in0 
1 nc 
t nli 

I no 

1 BO 



90121118-01 OS 
90121OP-lll 5 
9012108-nl 92 
90121OP-02 S 
9012108-03 s 

9012108-n5 s 

9012tn8-08 s 

Wl2tOA-\16 9 

9012108-06 S 
9012108-07 S 

9012108-09 S 
9012108-10 S 
9012108-11 S 
9012in8-12 s 
9012in~- ;3  s 
9012108-11 S 

2 0  
2 0  
2 0  

2 0  
2 0  
2 8  

2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 (1 

2 n  

2 n  

1 0  

01/16/91 KO1 
fl l / lb/Yt K D J  
01/16/91 KO1 

01/16/91 K D J  
01/16/91 K D l  

Ot/16/91 K D J  
01/16/91 K D J  
01 11 619 t K D J  
01/16/91 K D J  
01/16/91 K D J  
01/16/91 KD1 
01116/Sl KDJ 
01/16/91 KP1 
01/16/91 KO1 
01/16/91 K P l  
f l l l t l lu"  rDl  
I11 1 lr/P1 KD1 
I ~ I / I L / Q  k o I  

~ ~ 1 , 1 , 1 ~  ro I  

n l i l h l q t  K n I  

ni:i6/9i KDJ 

n i / i 6 / 9 i  K D T  

~ 1 / ~ h i ~ 1  K 11 

i on 

i on 

i no 

1 00 

1 on 
1 00 

1 00 
1 00 
1 00 

1 00 
1 00 
1 00 
1 00 

1 00 

1 1111 
1 nn 
t IIn 
1 l-h! 
1 IIn 

t Ill1 

i on 

i on 

i nn 

01/11/91 KDJ  
01/14/91 K D l  
01/16/91 K D J  

01/16/91 KDJ  
Ol/tb/9l K D J  
01/16/91 KD1 
Ol/td/Yl K D J  
01/16/91 K D J  
01/16/91 K D J  
01/16/91 K D J  
01/16/91 K D J  
01/16/91 KD1 
01/14/91 K D J  
01/11/91 K D J  
01/16/91 K D I  
@1/14/91 KO1 
1 1 l ~ l u : q l  KD1 
i) l/ lhrY1 K D l  
l l l l 1 1 1 3 1  xpr 
nl / I  V I  71 K l l l  

n i / i ~ / 9 i  KDJ 

I l l  I u r Q l  k D I  
" i/U Knt 

1 00 
1 00 
1 00 

1 00 
1 nfl 
1 00 
1 00 
1 00 

1 00 
1 00 
1 00 
1 00 
1 00 

i no 

1 no 

t on 
1 on 
i tln 
1 on 
' llq 

1 i i l l  

1 Ill1 

1 on 

01/02/91 KDJ 
01/02/91 KDJ 
01/02/91 KDJ 
01/02/91 KDJ 
01/02/91 KDJ  
o i /n2 /9 i  K D T  

01/02/91 KDJ 
01/02/91 KD1 

01/02/91 KDJ 
01/02/91 KDJ 
01/02/91 KOJ 
01/02/91 KDJ 
01/02/91 KDJ 

01/02/91 KDJ 
0 1 102 /9  t KD J 

1J1 /fl2/91 KD1 

111 / n? /q t  K11: 
n1/0) /9]  K [ J ~  

01/02/91 KDJ 

o i /n2 /w  mi 

o i / n ? h i  6 0 7  

11i/n7/9t F P T  

1 00 
1 a0 
1 OD 
1 00 
1 00 
t no 
1 no 

1 on 

1 00 
1 00 

1 00 
1 00 
1 00 
1 00 
1 00 
1 00 
I na 
1 tlri 
1 no 
1 nil 

1 1111 

t !in 







9 I f  



SKINNER AND SRERMAN LABO3ATORIESr INC 
SUBSIDIARY OF THERM0 ANALYTICAL, INC. 

STATIDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: S ~ L \ O Q ~ ~  8 
DATE PREPARED: //fi/Tl 
PREPARED BY: s ~ p  
FINAL VOLUME: !OCOd 

MATRIX, - 1 % H N 0 3  

Other 
_;F%HCl - 

MLS ADDED: "03 

Other  
X H C l  - 

SOURCZS: S=Spex F = F i s h e r  B=Baker R=Ricca O=Other  (identify) 



SKINNER AND SHE-! LABOiZATORISSr INC 
SUBSIDIARY OF THERM0 ANALYTICAL, INC* 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

- @  

STANDARD IDENTITY: STAUbART) F 

DATE PREPARED: //i4/5/ 
PREPARED BY: 5pp 
FINAL VOLUME : I CcoJ 

\ 

MATRIX: I I H N 0 3  ElLS ADDED: 10 EN03 
Z I H C l  X H C I  

Other  - Other - 

I SOURCES: S=Spex F = F i s h e r  B=Baker  R = R r c c a  O=Other  ( i d e n t i f y )  



SKINNER AND S H E W !  LABOiCATORlSS, INC 
SUBSIDIARY OF TBERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

STANDARD IDENTITY: S T ~ U D A C ~  a 
DATE PREPARED: /A 119 
PREPARED BY: 

FINAL VOLUME: l a , &  
5~r  

MLS ADDED: a m 0 3  . HC1 
HATRIX: a aHN03 - -$HCl - Other - Other - 

. 

SOURCES: S=Spex F - F i s h e r  B-Baker RSRicca O n o t h e r  (identify) 



SKINNER AND SHERMA!! LABOiIATORIES, INC 
SUBSIDIARY OF TEERMO ANALYTICAL, I N C .  

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: =Bh)o&)Qf) 3 
DATE PREPARED: //fi/4/ 
PREPARED B Y :  ~p 
FINAL VOLUME: fW0 

% H N 0 3  EILS ADDED: lOENO3 

Other 
E E C l  - MATRIX: 

j % H C 1  - 
Other - - 

. 

I 

SOUXCSS. S=Speu F + F i s h e r  B=BzLzt R=Rrcca 0-Other ( i O e i t i f v  1300240 



-. 
z 

SKINNER AND SBERHAN LABOiUmRlESr I N C  
SUBSIDIARY OF TBERMO ANALYTICALr INC.  

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

aakr V , c t L h o n  SCLhoh5 

DATE PREPARED: I/&/ 
PREPARED BY: spp 
FINAL VOLUME: 

MATRIX: 3 IHNO3 - -QHC1 - Other  

HIS ADDED: 

' a  
SOU2CZS:  S=Speu F - F i s n e r  B=3aLer RrRicca O=Other  ( i d e i t i f v  do9241 



SKINNER AND SEERMA!.! LABOaTORIESp INC 
SUBSIDIARY OF TEERMO ANALYTICAL, INC. 8 

STALWARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: I 
DATE PREPARED: f/h-1'/  
PREPARED BY: f ~ p  
FINAL VOLUME: a 0 . J  

Check s-& ~ L h - s  

MLS ADDED: L H N 0 3  
HC1 - 
Other - 

I 

I 

SOURCES: S=Speu F = F i s n e r  B=SaLer R=Ricca 0-Other (ideqtify) 

'(401341t 



z 

SKINNER AND SBERMA!! LABORATORIES, INC - 
SUBSIDIARY OF THERM0 ANALYTICAL, INC. 

. 
W R I X :  IHN03 nLs ADDED: - lo EN03 - T W C l  &HCl 

Other: - Oths t - 

SOUXCES:  S=Spex F - F i s h e r  B=Saker R=Rrcca O=Othet ( i d e n t i f y )  e 
~ , 

000343 



SKINNER AND SEERMA! LABONITORIESr INC 
SUBSIDIARY OF THERM0 ANALYTICAL, I N C .  

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: & n L ~ t 3  G t , L \ a -  % ' & ~ o ~  SOLL (k%d 

DATE PREPARED: f / f l / q l  
PREPARED BY: qy 
FINAL VOLUME: 500A 

1 a H N 0 3  I¶LS ADDED: "03 - E C l  - MATRIX: 
_. -... ., A % H C 1  - 

O t h e r  - Other  - 

SOURCES: S=Spex F = F r s h e r  B=9alter R=Ricca O=Other  (identify) 
000244 



STANDARD 

SXINNER AND SBERMAL4 LABOiMTORffSr INC 
SUBSIDIARY OF THERM0 ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . .  

IDENTITY:  

N 

MLS APDED: am03 
EC1 
Other 
- - 

SOURCES : S-Speu F = F L s n e t  B=BaLer R = R f c c a  O=Otaet 

DOCUMENT!: 
-(BOOK$ - PAGE*) 



’ K- 
~ ‘6, 
I ‘  

SKINNER AND SHERMILV LABOi?ATORIES, INC 
SUBSIDIARY OF TEERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
. . . . . . . . . . . . . . . . . . . . . . . .  

STANDARD IDENTITY: 

DATE PREPARED: 
PREPARED BY: 

FINAL VOLUME: 

MATRIX: A % H N 0 3  
%HCl 
Other 
- - 

SOURCES: S=Soey F s F i s n e r  B=BaLer R=Ricca Onother (identify) 

DOCUMENT:: 
(BOOK# - PAGE*) 00324s 
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DEfivutr AND SPECIAL HANDLING 
(ulrusnv*rrrsn*mrl 
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c6nsutta* Chain of Custody Record 
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I I 

\ I wOOd\)Hadou* Stanford Place 3 Suite 1300 4582 South Consuttants UIstef Street Parkway I Chain of Custody Record 
-0623 

- 

Denver Cororoao 80237 (3031 694 2770 1 
' @ MOJECTMO I AWALY1IL8 

OF CONTAINERS ' i s  >' 

ELINWISHED BY RE LINOUISH E D 
(YCuh.0) 

I OATE/TlME IRECEIVEO I Y  


